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PREFACE 

TO 

THE     FOURTH      EDITION 


The  questions  dealt  with  in  this  book  grow  in  importance. 
Changes  in  the  methods  and  machinery  of  manufacture 
call  more  than  ever  for  systematic  depreciation  or  some 
form  of  Reserve.  New  inventions  for  economising  fuel  and 
steam,  new  systems  and  plant  for  the  manufacture  of  steel, 
machine-tools  of  increased  power  and  speed,  numerous  and 
ingenious  methods  for  the  cheaper  lifting  and  transporting 
of  material,  have  all  been  assisted  by  the  extraordinary 
progress  during  the  last  few  years  in  the  generation,  distri- 
bution and  application  of  Electrical  energy.  These  events 
have  called  for  changes  in  the  finances  of  the  undertakings 
concerned,  so  that  both  in  regard  to  Capital  and  Revenue 
it  is  necessary  that  the  accounts  shall  also  show  that  the 
interests  of  all  concerned  have  been  duly  safeguarded. 

Municipal  undertakings  connected  with  Gas,  Tramways 
and  Electricity  are  affected  by  these  changes  ;  and  while, 
both  in  regard  to  the  capital  invested  and  the  application 
of  revenue,  circumstances  have  in  such  cases  to  be  con- 
sidered which  differ  entirely  from  those  affecting  private  or 
joint-stock  undertakings,  the  questions  of  Depreciation  and 
Reserves  are  of  equal  importance,  if  the  interests  of  Rate- 
payers are  to  be  effectually  protected.  The  official  control 
of  G  overnment  departments  in  these  respects  are  dealt  with 
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in  this  edition,  and  the  Reports  concerning  Local  Loans  and 
the  application  of  surplus  revenue  are  brought  up  to  date. 

As  the  measure  and  definition  of  what  constitutes  Profit 
in  regard  to  Income-tax  Assessments,  and  the  circum- 
stances that  determine  Rateable  value  of  Plant  and  ma- 
chinery have  been  altered  since  the  earlier  editions  were 
published,  the  Official  and  Parliamentary  reports  now  in- 
cluded may  be  useful  to  private  and  Municipal  traders  alike. 

The  growing  circulation  of  this  book  in  the  United 
States,  Japan,  and  other  foreign  countries,  shows  that  the 
principles  enunciated  here  are  applicable  or  useful  even 
when  the  methods  of  manufacture  and  the  systems  of 
book-keeping  are  in  some  respects  different. 

As  much  of  the  matter  in  the  earlier  editions  has 
been  reprinted  by  others,  both  in  England  and  America, 
without  acknowledgment,  it  is  well  to  note  here,  for  the 
information  of  those  concerned,  that  the  Diagrams  and 
Tables  in  the  present  volume  were  first  composed,  printed 
and  published  by  the  Author  in  1884. 

London  :    January  1910. 


PREFACE 


TO 


THE     FIRST     EDITION. 


In  the  Financial  administration  of  a  Factory  or  other 
industrial  undertaking,  the  Accounts  which  relate  to 
Disbursements  and  Receipts  are  so  obviously  necessary 
to  the  continuous  working  of  the  undertaking  as  to  be 
rarely  neglected,  and  if  errors  or  omissions  occur  they 
quickly  compel  attention.  But  the  Capital  accounts  are 
not  always  deemed  to  be  of  such  pressing  importance  ; 
and  variations  in  the  value  of  plant,  arising  from  the  wear 
and  tear  or  other  causes,  may  be  left  unnoted.  The  in- 
creasing extent  of  Factories,  the  subdivision  of  capital  by 
means  of  joint-stock  companies,  and  the  conflicting  interests 
that  arise  in  regard  to  preference  shares  and  borrowed 
capital,  enhance  greatly  the  importance  of  correct  systems 
of  account.  Qualified  book-keepers  should  be  employed 
to  arrange  and  check  factory  accounts,  and  the  profession 
of  Accountant  and  Auditor  is  rising  in  importance  ac- 
cordingly. But  while  Accountants  may  properly  deal  with 
facts  and  figures  presented  to  them,  and  may  fairly  allot 
to  Capital  and  Revenue  actual  expenditure  or  Estimated 
Depreciation,  they  must  always  be  dependent  for  the 
accuracy  of  these  data  on  those  technically  acquainted 
with  the  operations  of  manufacture.  It  is  endeavoured  in 
the  present  short  treatise  to  point  out  the  leading  circum- 
stances that   must   be   considered    in    "Writing   off"    for 
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Depreciation,  and  to   tabulate   in    a   simple    manner   the 
annual  changes  that  occur  in  Capital  value. 

In  the  Valuation  of  a  Factory  for  any  purpose  what- 
ever, the  past  "  depreciations  "  and  additions  have  to  be 
considered  ;  and  the  possible  modifications  which  may 
be  necessary  are  dealt  with  in  the  later  chapters. 


PREFACE 


TO 


THE     SECOND      EDITION 

By  William  Charles  Jackson, 
Mem.  Council  Inst.  Chartered  Accountants. 


The  value  to  the  professional  Accountant  of  a  standard 
work  on  the  subject  of  Depreciation  cannot  easily  be 
over-estimated.  Few  of  the  persons  in  whose  interest  his 
services  as  an  auditor  are  employed,  are  fully  competent  to 
appreciate  that  profits  of  manufacture  are  not  gained  until 
the  loss  by  the  wearing  out  of  the  machinery  of  produc- 
tion is  provided  for ;  while  many  of  those  who  conduct  the 
affairs  of  Companies  are  unwilling  to  acknowledge  the 
necessity  of  such  provision,  where  apparent  profits  are  cut 
down  and  dividends  thereby  diminished. 

The  principles  of  Depreciation,  and  its  incidence 
under  varying  circumstances,  are  clearly  laid  down  in  Mr. 
Matheson's  work  ;  and  the  guidance,  which,  as  his  preface 
says,  must  be  sought  from  those  technically  acquainted 
with  the  operations  of  manufacture,  is  to  be  found  lucidly 
expressed  in  his  pages. 

To  those  who  honestly  and  from  conviction  treat  the 
subject  on  the  only  sound  basis,  it  may  seem  superfluous 
to  urge  due  consideration  of  the  arguments  so  convincingly 
set  out  in  these  pages  ;  but  Auditors,  and  especially  those 
who  have  to  deal  with  joint-stock  or  other  concerns,  where 
the  remuneration  of  the  management  is  made  wholly  or 
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partly  dependent  upon  declared  Profits,  know  in  what 
varied  forms  resistance  to  an  adequate  charge  against 
profits  for  Depreciation  is  presented. 

The  fallacies  underlying  these  objections  present  them- 
selves again  and  again  with  the  modifications  caused  by 
the  lack  of  apprehension  in  some,  or  the  ingenuity  of 
others.  Mr.  Matheson's  work  provides  the  Auditor  with 
true  antidotes  to  these  fallacies,  and  it  has  been  in  past 
times  used  by  the  writer  with  satisfactory  effect,  where  his 
own  less-reasoned  arguments  have  failed  to  convince. 
*.  He  therefore  recommends  it  afresh  to  the  notice  and 
for  the  support,  where  necessary,  of  members  of  his  own 
profession,  and  of  those  who,  untrained  in  the  practice  of 
Auditing,  are  confronted  with  unfamiliar  and  specious  pre- 
texts for  avoiding  the  unwelcome  charge  against  Profits. 
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PART    I. 


DEPRECIATION 


CHAPTER    I. 

THE   GENERAL   PRACTICE   OF   DEPRECIATION. 

PUBLIC   AND   PRIVATE   UNDERTAKINGS   COMPARED. 

RESERVES. 


The  deterioration  of  a  Factory  by  time  and  use,  the  ap- 
praisement of  the  loss  and  its  allotment  in  the  accounts 
of  the  undertaking,  are  matters  of  great  importance  in 
the  economy  of  management ;  and  any  neglect  or  error  in 
"  writing  down  "  will,  according  to  its  extent,  render  calcu- 
lations of  cost  and  profit  fallacious.  The  term  "  deprecia- 
tion," though  not  strictly  accurate,  was  originally  applied 
as  a  convenient  form  of  expression  for  the  phrase  "  dimi- 
nution of  value  by  reason  of  wear  and  tear."  It  covers, 
however,  other  and  wider  contingencies.  No  fixed  rules, 
or  rates  of  depreciation  can  be  established  for  general  use, 
because  not  only  do  trades  and  processes  of  manufacture 
differ,  but  numerous  secondary  circumstances  have  to  be 
considered  in  determining  the  proper  course.  So  also  in 
large  undertakings — in  municipal  as  well  as  private  works 
— the  same  variety  of  circumstance  occurs,  especially  that 
of  obsoleteness  by  which  a  supposed  asset  may  have  be- 
come valueless  before  it  is  worn  out.  It  may,  however, 
be  possible   to  lay  down   some   general  principles  which 
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will  always  apply,  or  which  may  with  advantage  be  held  in 
view  in  deciding  particular  cases. 

The  question  of  depreciation  cannot  be  separated  from 
that  of  maintenance,  and  in  theory  one  may  be  said  to 
balance  the  other.  In  practice  it  is  only  in  certain  cases 
that  this  can  be  acted  on.  In  any  particular  building, 
machine,  or  appurtenance,  decay  or  wear  of  some  sort  must 
take  place  in  the  course  of  time ;  and  repairs,  in  order  to 
compensate  fully  for  the  decline  in  value,  must  take  the 
form  of  renewal.  This  being  the  case,  the  absolute  replace- 
ment of  some  portion  of  the  plant  every  year  may  thus 
maintain  an  average  aggregate  value.  In  only  two  kinds 
or  classes  of  plant,  however,  can  such  an  exact  balancing  of 
loss  by  repairs  and  renewals  be  ventured  on  ;  one,  where 
the  plant  wears  out  so  quickly  as  to  need  replacement  at 
short  intervals,  affording  constant  proof,  by  the  mere  con- 
tinuance of  working,  that  not  only  the  earning  power  of  the 
factory  is  maintained,  but  also  the  capital  value ;  and  in  a 
second  class,  that  of  undertakings  so  large  and  permanent 
as  to  afford  a  wide  annual  average  of  deterioration  and  re- 
newal over  the  whole  plant.  The  majority  of  cases  are 
outside  both  these  classes,  and  a  fixed  average  annual  rate 
of  depreciation  is  an  attempt  to  regulate  the  burden  of 
what,  without  some  such  system,  is  necessarily  irregular. 

Before  dealing  with  the  depreciation  of  factories  and 
other  industrial  concerns  held  by  private  persons  or  joint- 
stock  companies,  reference  may  be  made  to  national  and 
municipal  undertakings  of  an  analogous  kind.  In  large 
national  works  there  is  seldom  any  specific  provision  for  de- 
preciation, the  circumstance  that  every  expense  is  defrayed 
out  of  current  public  revenue,  as  it  is  incurred,  taking  it  out- 
side the  rules  that  apply  to  ordinary  trading  concerns. 

In  the  Royal  Dockyards  and  Arsenals,  renewals  and 
maintenance  are  effected  out  of  the  annual  grant  voted  by 
Parliament  for  the  service  of  the  year.     The  total  asked  for 
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is  based  on  estimates  prepared  for  the  purpose,  which  in- 
clude a  provision  for  new  works,  and  do  not  specifically 
take  credit  for  the  sale  of  scrap-materials.  As  every  year's 
expenditure  may  be  held  to  cover  the  renewals  due  to  the 
waste  of  previous  years,  there  is  no  necessity  for  writing 
down  or  depreciating  existing  plant  in  the  manner  usual 
in  a  private  undertaking,  where  the  capital  account  must 
be  preserved  intact  by  applying  some  of  the  earnings  to 
the  purpose.  It  is  only  when  important  new  works,  such 
as  harbours  and  fortifications,  are  carried  out  by  money 
borrowed  against  terminable  annuities,  that  there  may  be 
said  to  be  a  specific  writing-down  ;  though,  of  course,  the 
general  sinking-fund  of  the  National  Debt  has  the  effect 
of  reducing  present  obligations  to  make  way  for  new 
expenditure  and  future  borrowing. 

The  Post  Office  and  Telegraphs  form  the  only  Govern- 
ment undertaking  that  works  for  a  profit.  It  is  a  mono- 
poly, and  the  gross  receipts  are  paid  undiminished  into  the 
national  treasury.  The  expenditure  necessary  for  main- 
taining the  plant  and  carrying  on  the  service  has  to  be 
voted  annually,  and  is  as  narrowly  scanned  as  if  for  some 
unremunerative  purpose.  The  expenditure  is  only  about 
four-fifths  of  the  receipts,  but  as  the  former  covers  not  only 
maintenance  and  running  expenses  but  generally  also  the 
outlay  on  new  works,  which  in  a  private  concern  would  be 
charged  to  capital,  the  "  profit "  is  really  more  than  the 
apparent  20  per  cent,  shown  in  the  published  accounts. 
This  form  of  indirect  taxation,  which  in  1907-8  produced 
a  net  return  of  more  than  4  millions,  is  too  convenient  and 
profitable  to  be  relinquished  or  diminished  by  much  reduc- 
tion in  the  rates,  but  amelioration  of  the  service  has  been 
accorded  from  time  to  time  as  the  revenue  has  increased. 

A  different  course  is  pursued  in  the  case  of  Municipal 
undertakings,  where,  without  dealing  specifically  with  the 
question  of  depreciation,  analogous  provision  is  supposed 
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to  be  made.  It  is  sometimes  urged  that  as  all  such  muni- 
cipal works  are  fully  maintained  out  of  the  Rates,  there  is 
no  need  to  write  down  their  value  or  accumulate  funds  for 
their  renewal.  It  is,  however,  well  known  that  no  mere 
system  of  maintenance  will  provide  for  that  wasting  of 
assets  which  takes  place  from  many  causes  or  contingencies. 
This  principle  was  not  always  held  sufficiently  in  view  in 
the  earlier  days  of  municipal  borrowing,  but  was  indirectly 
dealt  with  in  the  Local  Loans  Act  of  1875,  which  imposed 
with  more  precision  than  theretofore  the  obligations  of 
repayment.  In  that  year  the  outstanding  municipal  loans 
in  England  and  Wales  amounted  to  93  millions,  and  they 
grew  so  rapidly  that  the  total  outstanding  in  1901  was 
about  300  millions.  Modifications  of  the  Act  of  1875  had 
become  necessary  from  time  to  time,  to  meet  particular 
cases  as  they  arose.  These  cases  had  generally  been  dealt 
with  by  the  committee  of  Parliament  which  authorises  the 
particular  expenditure  and  sanctions  the  new  loan.  These 
committees  have  been  largely  guided  in  their  decisions  by 
the  reports  of  the  Local  Government  Board,  based  on  the 
preliminary  examination  of  their  inspectors,  who  visit  the 
town,  invite  evidence  from  all  ratepayers  as  to  the  necessity 
or  desirability  of  the  proposed  scheme  ;  on  the  sufficiency 
of  the  estimates,  and  on  the  likelihood  of  sufficient  revenue 
accruing  from  them  to  pay  interest  on  the  outlay  ;  or,  when 
the  undertaking  is  one  bearing  no  revenue,  of  the  public 
benefit  which  will  justify  the  expenditure.  All  loans  have 
to  be  repaid  in  a  term  of  years  by  the  operation  of  a  Sinking- 
fund,  although  there  are  different  methods  of  applying  it. 
This  in  effect  is  supposed  to  be  a  depreciation  rate,  but  by 
Itself  it  has  proved  to  be  not  always  adequate.  The  Inland 
Revenue  assessors  have  been  constrained  to  grant  specific 
allowances  from  the  profits  of  municipal  trading  concerns 
under  this  head  for  Income-tax  purposes. 

More    stringent    regulations   were    accordingly  made. 
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following  on  the  Report  of  a  House  of  Commons  Com- 
mittee issued  in  the  session  of  1902,  but  after  this  date 
the  doubts  and  controversies  which  still  arose  in  regard  to 
the  safeguarding  of  Municipal  expenditure  led  to  the 
appointment  by  Parliament  in  1906  of  a  Committee  to 
enquire  into  and  report  with  regard  to  the  systems  on 
which  the  accounts  of  Local  Authorities  in  England  and 
Wales  were  then  kept,  and  to  report  on  the  regulations 
which  should  be  made  on  the  subject.  The  Report  was 
published  in  1907,  and  extracts  from  it  are  given  on  a  later 
page. 

Many  of  the  works  authorised  are  of  a  kind  not  directly 
remunerative,  such  as  Drainage,  Open  spaces.  Public  build- 
ings, and  Parks.  They  are  legitimate  objects  of  expendi- 
ture, and  if  the  sanitary  and  other  benefits  could  be  analysed 
they  would  probably,  in  almost  all  cases,  repay  even  in 
money  the  expenditure  bestowed  on  them.  The  consider- 
able reduction  in  the  death-rate  of  London  and  the  other 
large  towns  represents  such  saving. 

The  income  arising  from  such  works  as  Water-supply, 
Markets,  Tramways,  Gas  and  Electric-lighting,  is  generally 
considered  to  be  sufficient  after  the  first  few  years  to 
pay  interest  on  the  loans  and  to  meet  the  sinking-fund  ; 
but  the  sinking-fund  alone  is  only  in  few  cases  sufficient 
to  cover  all  the  contingent  risks  that  would  have  to  be 
met  in  a  private  concern,  in  order  to  maintain  the  assets 
equal  to  their  nominal  value. 

It  is  a  plausible  proposition,  that  if  a  sinking-fund  be 
established  to  repay  the  loans,  and  if,  besides,  it  is  intended 
and  agreed  to  defray  the  cost  of  renewals  but  of  revenue, 
the  undertaking  will  be  financially  sound  and  self-sustain- 
ing. Not  only  must  there  be  this  intention,  but  provision 
must  be  made  for  carrying  it  out.  F'or  if  the  prices,  rates, 
or  tolls  for  the  services  rendered  have  been  so  arranged  or 
reduced  as  to  allow  only  a  surplus  revenue  or  profit  sufifi- 
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cient  for  normal  expenditure  under  the  above  heads,  then 
the  surplus  may  not  be  enough  to  meet  the  risks  and  con- 
tingencies to  which  all  public  works  are  liable.  This  is 
especially  the  case  where,  in  years  when  no  capital  or 
renewal  expenditure  has  been  required,  no  provision  has 
been  made  for  future  contingencies.  The  storage-reservoir 
of  the  water-works  may  prove  leaky,  and  have  to  be  repaired 
at  great  cost ;  the  track  of  a  tramway  may  have  to  be  en- 
tirely relaid,  or  a  new  system  of  traction  established,  involv- 
ing expense  quite  beyond  ordinary  renewals  ;  new  methods 
of  lighting  may  render  old  plant  obsolete  and  valueless.  In 
joint-stock  companies,  established  to  carry  out  such  works, 
or  other  industrial  undertakings,  for  gain,  the  apparent  or 
anticipated  profits  must  be  high  enough  to  provide  for  such 
contingent  losses,  which,  if  they  occur,  will  have  to  be  borne 
by  the  shareholders.  Capitalists,  who  may  be  quite  con- 
tent to  accept  for  a  portion  of  their  funds  an  assured  3  per 
cent,  from  a  corporation,  where  all  the  risks  are  borne  by 
the  ratepayers,  and  the  interest  paid  half-yearly  on  fixed 
dates,  will  subscribe  for  shares  in  a  company  only  if  5  or 
6  per  cent,  is  the  anticipated  rate.  The  risks  have  to 
be  borne  by  somebody  in  either  case,  and  what  may  be 
termed  "  the  fallacy  of  3  per  cent."  does  not  justify  corpora- 
tions in  claiming  that  they  can  work  profitably  because 
they  have  cheap  capital.  The  middleman  is  not  avoided  ; 
as  an  investor  in  Corporation  stock  he  takes  the  position  of 
a  debenture-holder,  with  the  collateral  and  unqualified 
security  of  the  rates. 

It  may,  for  the  reasons  stated  above,  be  urged  that  a 
reserve  for  contmgencies  is  even  more  necessary  for  a  cor- 
poration than  for  joint-stock  companies,  for  the  former  is 
bound  to  pay  interest,  whatever  the  vicissitudes  of  the  under- 
taking. Let  it  be  supposed  that  works  costing  300,000/. 
have  been  constructed  by  a  joint-stock  company  by  200,000/. 
of  share  capital  and  100,000/  of  4  per  cent,  debentures.     In 
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bad  times  the  company  may  withhold  or  postpone  any 
dividend  on  the  shares,  and  have  only  to  pay  4000/.  on  the 
debentures.  On  a  similar  expenditure  of  money  raised  at 
3  per  cent.,  a  corporation  must  not  only  continue  to  pay 
9000/.  a  year,  whatever  happens,  but  also  the  addit-ioiial  rate 
of  a  sinking-fund. 

The  system  of  borrowing  has,  however,  appeared  so 
satisfactory  to  some  corporations  that  there  have  been 
constant  attempts,  in  Bills  put  forward  for  parliamentary 
sanction,  to  obtain  an  extension  of  the  usual  periods  of 
repayment,  and,  in  order  to  justify  the  non-establishment 
of  a  reserve,  it  is  sometimes  claimed  that  the  goodwill  or 
perpetual  monopoly  in  profit-earning  departments  should 
justify  the  carrying  forward  to  future  ratepayers  the  burden 
of  present  expenditure.  But,  as  has  already  been  shown, 
the  tendency  of  the  legislature  has  been  in  a  contrary 
direction. 

In  some  towns  the  municipal  auditors  interpret  very 
strictly  the  theory  that  the  sinking-fund  covers  all  charges 
for  renewals  out  of  revenue,  and  do  not  recognise  sufficiently 
that  renewals  or  replacements  occur  at  irregular  intervals 
needing  special  provision  in  advance.  The  more  prudent 
among  the  public  bodies  have  not  treated  their  revenue  as 
net  income  after  repairs  and  sinking-fund  charges  have 
been  met,  but  have  in  regard  to  certain  departments  applied 
some  of  their  available  income  to  special  depreciation  funds, 
or  to  the  establishment  of  a  Reserve,  but  there  is  no  bind- 
ing stipulation  that  the  balances  so  accumulated  shall  be 
retained  intact  till  the  prescribed  purpose  arises.  The 
council  can  at  any  time  apply  them  to  relieve  the  rates. 

Due  regard  must  obviously  be  given  to  the  interests  of 
present  ratepayers,  who  cannot  be  expected  to  bear  entirely 
burdens  which  are  for  the  benefit  of,  and  should  be  shared 
in  due  degree  by,  future  ratepayers.  There  is  however,  onl 
the  other  hand,  the  obligation  of  withholding  something 
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from  any  surplus  that  may  remain  after  current  expenses 
and  sinking-fund  charges  have  been  met,  when  the  risk  or 
HabiHty  is  recognised  that  the  plant,  or  part  of  it,  may  have 
to  be  discarded  as  obsolete  or  worn  out  before  the  estimated 
time  has  arrived.  The  case  is,  however,  worse,  if,  in  order 
to  show  a  profit  in  relief  of  rates,  too  much  of  the  outlay 
for  what  is,  in  effect,  maintenance  is  charged  to  new  capital. 
Income-tax  is  imposed  as  well  on  municipalities  as  on 
private  undertakings,  namely,  on  such  public  works  as  Gas^ 
Electricity  or  Tramways.  If  too  large  a  proportion  of  the 
outlay  for  renovation  or  replacement  is  defrayed  out  of  new 
capital,  the  current  revenue  will  be  taxed  on  a  surplus  or  gross 
income  which  is  fictitious  as  profit.  So  also  the  need  for 
a  Reserve — in  effect,  depreciation — should  take  precedence 
of  a  reduction  in  the  prices,  tolls,  fares  and  rates  charged 
to  the  citizens,  and  before  applying  surplus  income  or  so- 
called  profit  to  the  relief  of  rates.  The  same  prudent  thrift 
is  enforced  by  the  modern  practice  of  Parliament  in  reduc- 
ing the  periods  of  repayment  by  the  operation  of  the 
sinking-fund.  In  1903,  the  following  were  about  the 
periods  enforced,  and  relaxations  were  only  occasionally 
granted  for  special  reasons.  The  acquisition  of  lands, 
60  to  80  years ;  for  water-works  reservoirs,  60  years  ;  for 
large  water  mains,  40  to  60  years  ;  for  other  water-works 
plant,  30  to  40  years  ;  for  the  construction  of  tramways, 
30  years ;  for  tramway  plant,  20  to  30  years  ;  for  gas- 
works, 25  to  40  years  ;  for  new  roads,  including  the  acqui- 
sition of  lands,  60  years  ;  for  electric-lighting  works,  20  to 
30  years  ;  for  the  expenses  of  promotion  and  obtaining 
statutory  powers,  5  years. 

In  order  to  avoid  a  multiplication  of  separate  loans,  an 
equated  period  for  the  whole  loan  may  be  granted  ;  but 
equation  is  not  practised  where  the  sums  included  in  each 
group  are  large,  and  where  the  borrowing  authority  express 
a  preference  for  separate  loans.     The  undischarged  balance 
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of  one  loan  is  sometimes  equated  and  carried  forward  with 
a  new  loan  for  another  purpose. 

The  rapid  growth  of  Municipal  indebtedness  subsequent  Growth  of  nmni- 
to  1902,  the  various  methods  of  applying  the  sinking-fund 
system,  and  doubts  which  had  arisen  concerning  the  sound- 
ness and  sufficiency  of  the  rules  which  had  been  established, 
led  the  Local  Government  Board  to  appoint  in  1906  the 
departmental  committee  referred  to  later,  to  enquire  into 
and  report  with  regard  to  the  systems  on  which  the  accounts 
of  local  authorities  are  at  present  kept.  The  question  of 
depreciation  is  dealt  with  in  the  Report  which  was  issued  report  of  1907. 
in  1907.  6-^^/0^^-141. 

Doubts  having  arisen  as  to  whether  Local  Authorities 
have  power  to  reserve  income  for  this  purpose  the  following 
clauses  were  included  in  the  Leeds  Act  of  1905  : — *  Leeds  Act  of  1905. 


"  (i)  Whenever  in  any  year  it  shall  appear  from  the  said  accounts 
that  the  receipts  in  respect  of  any  one  of  the  said  undertakings  exceed 
in  amount  the  expenses  in  respect  of  the  same  undertakmg,  the  Cor- 
poration may,  if  they  think  fit,  set  aside  in  respect  of  that  undertaking 
such  an  amount  of  money  as  they  think  reasonable,  not  exceeding  the 
amount  of  the  difference  between  the  said  receipts  and  expenditure,  for 
the  purpose  of  providing  a  reserve  fund,  and  such  moneys  and  the 
resulting  income  thereof  shall  be  invested  in  statutory  securities,  and 
accumulated  at  compound  interest  until  the  fund  so  formed  amounts 
to  the  maximum  reserve  fund  for  the  time  being  prescribed  by  the 
Corporation  in  respect  of  the  undertaking  in  question,  but  such 
maximum   shall  in  no  case  exceed  at  any  one  time  a  sum  equal  to 

\   one-fifth  of  the  aggregate  capital  expenditure  for  the  time  being  by  the 

\  Corporation. 

\        "  (2)   Such  reserve  fund  shall  be  appUcable  to  answer  any  deficiency 

\  at  any  time  happening  in  the  income  of  the  undertaking  in  respect  of 
\  which  the  reserve  fund  is  created,  and  the  expenses  in  respect  of  that 
'undertaking  in  any  year  exceeding  the  receipts  in  respect  thereof  for 
that  year,  or  to  meet  any  extraordinary  claim  or  demand  at  any  time 
arising  against  the  Corporation  in  respect  of  the  said  undertaking,  and 
so  that  if  the  fund  is  at  any  time  reduced  it  may  thereafter  be  again 
restored  to  the  prescribed  limits,  and  so  on  as  often  as  the  reduction 
happens. 

"  (3)  Whenever  the  amount  in  the  reserve  fund  shall  reach  the 
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*  Leeds  Corporation  (Consolidation)  Act,  1905,  section  338. 
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maximum  so  prescribed  as  aforesaid,  the  annual  proceeds  thereof  shall 
be  treated  as  receipts  arising  from  the  undertaking  in  respect  of  which 
the  reserve  fund  is  created,  and  shall  be  dealt  with  accordingly." 

Whatever  be  the  designation  of  the  fund,  it  should  be 
obvious  that  future  ratepayers  ought  to  be  safeguarded  from 
liabiHties  arising  from  the  neglect  of  reasonable  precautions 
in  previous  years. 

The  conservative  methods  suggested  here  are  not  sup- 
ported by  all   accountants.     A  former   Chairman    of  the 
Finance  Committee  of  the  City  of  Leeds  and  a  Fellow  of 
the  Institute  of  Chartered  Accountants  said  at  a  meeting 
Opposing  views,    of  his  Institution  *  that  he — 

"  Objected  to  depreciation  in  addition  to  redemption.     If  the  re- 

.     ,    demption  was  not  adequate  it  should  be  made  larger      If  they  had 

should  be  made     depreciation  funds  they  would  have  these  difficulties.     Who  were  to 

sufficient.  fix  them  ?     After  they  had  been  fixed,  then  who  was  to  govern  them  ? 

If  it  was  to  be  the  Council,  then  that  changing  body  might  change 

its  mind.  .  .  .  That  sort    of  thing  had    happened   in    Leeds.     The 

tramways  raised  a   depreciation    fund   for  a  series    of  years  to  the 

extent  of  ^^  118,000,  and    this   year    (1907)    the    Corporation  having 

V    ill  f  n  of      changed  its  men,  had  taken  ;^85,ooo  away  to    help  keep  down  the 

City  Councils.       rates.  ...  It  was  possible  that  Newcastle  (where  he  was  speaking) 

had  not  provided  enough  for  renewals.     That  was  a  matter  for  expert 

opinion  entirely." 

These  plausible  This  is  a  plausible  statement,  but  the  remedy  proposed 

fallacious.  °^  increasing  the  redemption  fund  is  fallacious.  When  the 
original  powers  of  borrowing  are  sought,  the  Corporations 
generally  ask  for  a  longer  period  of  sinking-fund  than  the 
Local  Government  Board  is  inclined  to  grant,  and  the 
See  page  T.  latter  frequently  compromises  by  extending  the  terms 
beyond  what  technical  knowledge  and  prudence  would 
approve,  if  no  other  provision  is  to  be  made.  The  Ac- 
countant and  Auditor  must  obviously  depend,  as  stated 
above,  on  expert  opinion,  but  that  opinion  is  too  often  not 
asked  or  is  disregarded.     Present  economy  to  meet  obliga- 

.    *  Proceedings  of  the  Institute  of  Chartered  Accountants  Ninth  Provincial' 
Meeting,  held  at  Newcastle-on-Tyne,  October  1907. 
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tions  incurred  or  in  view  but  not  yet  matured  is  not  popu-      Seepage  143. 
1  •  1        ,  T-   ^  ..•  •  -1       Report  of  1907, 

lar  with  ratepayers.      Future  contingencies  are  necessarily       clause  79. 

conjectural,  and  the  various  conferences  which  have  taken 

place   to    arrive   at   some    standard    conclusion    have   too 

frequently  been  dominated  by  those  among  the  Accountants 

class  who  are  too  sanguine. 

The  advice  or  opinion  of  the  Engineer  or  practical  Expert  °P"^^o^ 
manager  has  not  the  weight  that  would  be  allowed  in  a 
private  undertaking,  where  the  proprietors,  having  their 
own  capital  at  stake,  desire  to  preserve  it  intact  till  it  is 
redeemed  or  restored  to  them.  The  engineer  is  obviously 
best  able  to  measure  not  only  the  risks  to  which  machinery 
and  plant  are  liable,  but  also  the  trend  of  scientific  dis- 
covery and  invention  that  may  render  the  plant  obsolete 
or  unprofitable.  The  ratepayers  are  a  changing  body  with  Ratepayers 
no  individual  capital  to  safeguard.  Tempted  by  those  who 
seek  their  suffrages  by  promising  to  reduce  their  rates,  they 
too  often  condone  and  approve  the  absorption  of  every  Absorption  of 
fund  that  is  not  protected  by  Statute,  whatever  designation  ^'°  *^rate"  ^^^ 
— depreciation,  reserve  or  otherwise — may  have  been  given 
to  it.  It  is  not  likely,  therefore,  that  those  who  advocate 
such  a  course  will  consent  to  an  increase  inf  the  redemption 
fund  which  itself  is  just  what  the  ratepayers — who  already 
may  be  suffering  under  an  accumulation  of  such  funds — 
complain  about.  Those  in  authority  are  sometimes  too 
willing  to  pass  the  responsibility  to  a  later  generation  if 
they  can  find  accountants  who  will  support  and  formulate 
their  views,  and  government  departments  to  approve  them. 

The  mischief  largely  arises  from  the  misapplication  of 
the  word  "  profit."  When  once  the  word  is  used  and  shown 
in  the  accounts,  the  ratepayers  claim  it  as  their  own.  As 
stated  later,  in  regard  to  private  or  joint-stock  undertakings, 
no  temporary  surplus  should  be  designated  profit  till  suffi-  Definition  of 
cient  provision  for  depreciation  has  been  deducted.     Cir-  ^' 

•  It  11  1         r  11  1-        •  /-      1    >    Seepages  18,  43. 

cumstances   will    not   allow .  the    full    application    of    the 
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principle  that  renewals  should  be  effected  out  of  current 
revenue.  This  can  only  be  strictly  applied  to  repairs  and 
minor  replacements  ;  the  greater  renewals  occur  irregularly, 
and  must  be  provided  for  by  a  fund  accumulated  in  advance. 
It  is  often  sought  to  justify  the  more  p6pular  course  by 
going  back  on  the  original  time-bargain  of  the  sinking-fund, 
and  urging  that  some  of  the  assets — land  and  buildings, 
page  60.  '  for  instance,  and  even  goodwill — have  a  permanent  value 
which  was  not  fully  allowed  for  ;  and  this  speculative  value, 
it  is  claimed,  may  be  set  against  absolute  liabilities  already 
in  view.  It  must,  however,  be  remembered  that  these 
arguments  had,  for  what  they  were  worth,  due  weight 
given  them  by  the  tribunal  that  decided  on  the  sinking- 
funds  and  cannot  fairly  be  credited  a  second  time. 

Bates  of  interest  The  rate  of  interest   at   which   Local   Authorities   can 

t^o^lar^e  cities  borrow  is  obviously  liable  to  vary  with  the  state  of  the 
money  market,  i.e.  the  rates  of  interest  which  lenders  can 
command  in  other  investments  of  equal  standing.  In 
Great  Britain,  rates  of  3  to  3  J  per  cent,  embrace  the  great 
majority  of  local  loans.  London,  and  after  London  the 
principal  cities,  can  borrow  at  the  minimum  rates  current, 

District  Councils,  and  the  smaller  towns  and  District  Councils  have  to  pay 
more,  but  this  almost  solely  for  the  reason  that  the  large 
issues  command  a  wider  market,  and  the  stock  is  more 
easily  bought  or  sold.  There  have  been  occasions  when 
loanable  money  has  been  so  abundant  that  a  rate  of  2^  per 
cent,  has  sufficed,  and  on  the  other  hand  it  has  occasionally 
happened  that  the  current  of  rate  is  much  higher  just  when 

Temporary  loans,  the  money  is  wanted.  In  the  latter  case,  temporary  loans 
from  bankers  tide  over  the  difficulty.  There  has  often 
been  the  apparent  anomaly  that,  at  the  very  time  of 
borrowing,  the  same  Authority  will  be  seeking  investments 
Wide  powers  of  for  their  own  sinking  funds.  The  powers  conferred  on 
Local  Authorities  by  Local  Acts,  Provisional  Orders,  Stock 
Regulations  or  otherwise,  have  been  so  various  that  again, 
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in  1908,  a  Select  Committee  was  appointed  by  the  House 
of  Commons  to  enquire  into  and  report  as  to  such  powers, 
and  a  summary  of  their  Report  in  1909  is  given  on  a  later 
page. 

It  will  be  seen  from  the  rules  and  recommendations 
given  in  the  Report  here  referred  to,  that  the  main  object 
in  view  throughout  has  been  the  safeguarding  of  not  only 
present  but  future  ratepayers,  who  have  to  bear  the  burden 
of  debt,  which,  though  sanctioned  by  their  representatives 
at  the  time  of  borrowing,  imposes  by  statute  responsibility 
for  many  years  to  come. 

The  facility  with  which  borrowing  is  authorised  by  rate- 
payers is  largely  due  to  the  apparent  remoteness  of  the 
obligations,  and  partly  also  to  the  fact  that  those  whose 
votes  permit  and  encourage  the  expenditure,  are  not  those 
who  will  appear  to  suffer  most  from  the  burden.  Notwith- 
standing the  checks  imposed  by  the  official  regulations, 
the  aggregate  demands  on  ratepayers  for  sinking-fund 
payments  have  grown  so  rapidly  as  to  become  a  danger  to 
the  ratepayers  in  the  early  future. 


Report  of  1909. 
Se&page  144. 
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In  the  case  of  Railways,  and  other  undertakings  involv- 
ing considerable  cost,  but  where  the  public  credit  is  not 
pledged,  no  repayment  or  reduction  of  capital  is  required 
by  law,  and  is  hardly  ever  attempted.  While  the  principle 
of  depreciations  is  always  a  sound  one,  investors  are  free  to 
subscribe  their  money  on  any  terms  that  may  be  mutually 
agreed.  It  is  true  that  in  the  application  to  Parliament  for 
statutory  powers  necessary  to  such  works,  the  sufficiency 
of  the  anticipated  revenue  to  pay  interest  on  the  capital 
is  supposed  to  be  investigated,  but  there  is  no  rigid  system 
by  which  expenditure  for  repairs  and  renewals  shall  be  met 
out  of  revenue  of  particular  years.  So  long  as  the  work- 
ing of  the  railway  is  maintained,  no  regard  is  had  to  a 
future  valuation  such  as  might  disturb  the  accounts  of  a 
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manufactory  subject  to  a  change  of  ownership  or  cessation 
of  trade.  When  a  railway  has  been  in  operation  for  many 
years,  and  an  average  rate  of  expenditure  in  relation  to 
revenue  has  been  arrived  at,  such  a  method  may  be  sound, 
but  there  is  a  risk  that  in  the  earlier  years  of  working  the 
gross  revenue  may  not  be  sufficiently  charged  with  the 
outlay  for  earning  it.  Nor  are  terminable  debentures  often 
issued  by  British  railway  companies,  so  that  advantage  can 
seldom  be  taken  of  lower  rates  of  interest  to  renew  on 
easier  terms.  American  railway  bonds  on  the  other  hand 
are  generally  terminable,  and  can  be  paid  off  or  renewed  on 
favourable  terms  if  occasions  offer. 

Railway  companies  in  England  have  to  publish  annual 
accounts  in  a  form  prescribed  by  law,  but  these  accounts 
seldom  fully  disclose  the  deterioration  of  the  plant,  partly 
because  the  expenditure  of  a  particular  year  for  repairs  or 
renewals  may  not  represent  the  deterioration  due  to  the 
traffic  of  that  year,  and  partly  because  expenditure  neces- 
sary for  maintenance  may  be  mixed  up  with  the  capital 
expenditure  for  extensions. 

With  the  object  of  maintaining  rates  of  dividend  within 
a  moderate  range  there  is  often  a  natural  tendency,  by 
postponement  of  repairs,  to  regulate  the  expenditure  for 
renewals  according  to  the  balance  of  revenue  available  as 
income,  rather  than  according  to  the  actual  deterioration, 
but  on  well- managed  lines  the  annual  expenditure  main- 
tains a  fair  average.  A  large  portion  of  the  plant  of  a 
railway  affords  by  its  uniformity  facilities  for  analysis 
which  are  wanting  in  most  private  undertakings.  The 
Permanent  way,  for  instance,  by  its  extent,  generally  allows 
of  trustworthy  averages ;  the  Locomotives  also,  being  com- 
posed of  essential  parts  of  a  uniform  kind,  the  annual  ex- 
pense due  to  wear  and  tear  is  ascertainable  without  much 
difficulty  after  a  few  years  of  working.  Although  there  is 
no  specific  depreciation  fund,  there  is  as  close  an  analysis 
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as  possible  of  the  expenditure  on  different  classes  of  plant 
so  as  to  bring  within  the  cognisance  of  the  directors  any 
alterations  that  occur.  Thus,  the  maintenance  of  the  loco- 
motives and  renewals  is  tabulated.  While  in  this  way 
variations  on  any  one  railway  are  noted,  it  is  difficult  to 
compare  one  railway  with  another.  As  example,  the 
average  annual  expenditure  per  engine  on  British  railways 
ranges  from  £\QO  to  £170,  and  a  minute  investigation  into 
the  data  of  train  miles,  and  ton-mileage  gradients  would  be 
necessary  to  allow  of  comparison.  Results  can,  however, 
be  so  far  tabulated,  and  compared  with  the  traffic  of  a  par- 
ticular period,  as  to  allow  the  establishment  of  fixed  rules 
concerning  the  cost  of  maintenance  due  to  special  causes, 
e.g.  altered  kinds  of  traffic,  increased  mileage,  and  altera- 
tions in  speed. 

But  while  such  conspicuous  and  essential  expenditure 
as  that  for  the  maintenance  of  permanent  way  and  rolling 
stock  cannot  be  ignored,  the  Workshops  of  a  railway,  in 
which  much  of  the  expenditure  takes  place,  form  an  ad- 
junct of  an  indefinite  character,  where  no  such  precise  pro- 
portion of  maintenance  expenditure  to  traffic  is  established. 
Railways  differ  in  regard  to  their  workshops,  some  com- 
panies making  engines  as  well  as  repairing  them  ;  and  it  is 
not  always  easy  to  separate  and  allot  the  expenditure  and 
establishment  charges  due  to  new  work  and  to  repairs. 
Some  railway  companies,  however,  go  much  farther  than 
others  in  the  analysis  of  their  workshop  accounts. 

Indirectly,  the  varying  value  of  railway  factories  is 
manifested  from  time  to  time  by  the  assessments  for  pur- 
poses of  Rating,  which  are  made  upon  railways  in  common 
with  all  other  real  property.  From  this  point  of  view  a  low 
valuation  is  in  the  interest  of  the  company,  and  deteriora- 
tion by  time  and  wear  ought  periodically  to  be  considered 
to  ascertain  how  far  it  balances  additions  and  renewals. 

The  local    Rates  in  the  districts  traversed  are  a  very 
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serious  burden  on  railway  earnings  ;  and  in  estimating  the 
rateable  value,  the  capital  expenditure  is  held  to  afford  a 
broad  basis  for  the  imaginary  Rental  value  on  which  the 
rates  are  assessed.  Undue  addition  to  the  capital  not  only 
dilutes  the  future  net  income  available  for  dividend,  by 
spreading  it  over  a  larger  area,  but  may  also  increase  the 
future  assessment  and  burden  of  rates. 

The  omission  of  any  provision  in  the  earlier  years  for 
future  renewals  is  often  excused  by  the  small  earnings  ; 
but  the  wear-and-tear  necessary  to  such  earnings  must 
sooner  or  later  be  paid  for  out  of  revenue  or  from  new 
capital.  And  though,  in  course  of  years,  the  expenditure 
for  repairs  and  renewals  must  almost  of  necessity  balance 
the  deterioration  if  the  traffic  is  to  go  on,  there  is  room  for 
much  error  in  the  accounts  of  particular  years  ;  and,  in  the 
.  case  of  constantly  changing  shareholders,  of  an  unfair  allot- 
ment of  charges.  The  risks  of  obsoleteness  are  seldom 
provided  for,  specifically,  in  railway  accounts.  The  larger 
the  undertaking  the  more  likely  is  there  to  be  a  fair  annual 
uniformity  of  renewals. 

In  Great  Britain,  although  there  is  a  natural  and  un- 
avoidable tendency  to  increase  the  capital  of  a  railway  as 
a  provision  for  growing  traffic,  the  original  works  are 
generally  of  a  substantial  kind  to  meet  the  statutory 
requirements  of  Government  inspectors.  All  subsequent 
expenditure  that  does  not  increase  the  earning  capacity  of 
the  line  should  be  treated  as  maintenance,  and  be  defrayed 
out  of  revenue.  This  principle  may,  however,  be  carried 
too  far,  as  is  illustrated  by  the  system  of  "betterment'* 
adopted  on  some  American  railways.  In  providing  new 
communications,  especially  between  districts  far  apart,  the 
utmost  economy  is  practised  in  regard  to  such  railways, 
everything  being  postponed  that  is  not  immediately  neces- 
sary to  the  running  of  trains.  There  may  be  little  or  no 
outlay  for  land  and  for  charters,  and  not  only  may  the  work 


Railway  Plant. 


17 


be  confined  to  a  single  line  of  track,  but  such  important 
items  as  ballast,  fences,  over-bridges,  signals  and  stations 
may  be  omitted  at  the  outset.  Some  or  all  of  these  are 
added  after  a  line  is  opened,  but  it  does  not  always  suit  the 
purpose  or  interest  of  those  who  control  the  line  to  raise 
fresh  capital.  The  original  expenditure  has  been  met  by 
the  issue  of  bonds  or  debentures,  and  the  raising  of  share 
capital  at  par  is  not  so  easy  or  customary  as  in  Great  Britain. 
Where,  therefore,  there  is  available  revenue  after  paying 
current  working-charges,  a  considerable  part  of  such  surplus 
is  applied  to  "  betterment  "  instead  of  to  the  payment  of  divi- 
dend to  the  shareholders  ;  the  betterment  being  really  for 
what,  in  Great  Britain,  would  be  normal  expenditure  en- 
forced by  law  before  the  railway  was  opened.  This  system, 
though  it  is  sounder  than  the  opposite  extreme  of  unduly 
increasing  the  capital,  may  be  nevertheless  unfair  to  exist- 
ing shareholders,  who  are  tantalised  by  the  anomaly  of 
favourable  traffic-returns  and  large  revenue  with  little  or  no 
dividend.  In  Great  Britain,  however,  it  is  the  opposite 
extreme  that  has  to  be  guarded  against.  Why  should  it 
be  deemed  necessary  in  the  case  of  a  municipal  water- works 
to  repay  in  sixty  years  the  money  expended  on  a  storage 
reservoir,  and  for  a  railway  to  write  off  nothing  from  the 
cost  of  an  expensive  bridge  ?  The  obvious  reason  is,  that  the 
capital  of  a  railway  is  subscribed  voluntarily,  while  that 
for  municipal  work  imposes  a  public  charge,  and  there  is 
the  further  justification  that  many  of  the  renewals  out  of 
revenue  form  permanent  improvements. 

The  temptation  to  treat  as  Profit  the  Surplus  of  Income 
over  Expenditure,  without  sufficient  allowance  for  Deterio- 
ration, appears  to  be  often  irresistible.  Thus,  in  the  case 
of  a  Tramway  Company  in  its  first  years  of  working, 
a  dividend  may  be  possible  only  by  writing  off  little  or 
nothing  from  the  capital  value  of  the  cars  and  the  motive 
power  ;    or   in    an   Electric-light  undertaking,  by  making 
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insufficient  provision  out  of  income  for  renewals.  This, 
of  course,  cannot  last  without  the  introduction  of  new 
capital,  or  by  undue  burdens  on  the  revenue  of  later  years. 
Such  methods  lead  to  epochs  of  fictitious  profits,  due  to 
various  causes.  For  instance,  there  may  be  neglect  of  re- 
pairs, which,  when  the  necessity  for  them  becomes  evident, 
will  involve  a  heavy  outlay  for  renewals  ;  or  it  may  arise 
from  actual  fraud  in  postponing  expenditure  so  as  to  show 
large  profits,  which  will  raise  the  value  of  shares  for  stock- 
jobbing purposes.  There  have  been  railways  where  the 
dividend  income  and  the  corresponding  value  of  the  shares 
have  fluctuated  considerably,  not  according  to  alterations 
in  the  real  earnings  but  according  to  alternate  neglect  and 
attention  in  regard  to  plant. 

Directors  are  not  always  courageous  enough  to  reduce 
dividends  by  paying  for  all  current  renewals  out  of  revenue, 
and  the  occasional  or  annual  swelling  of  the  capital  account 
renders  it  increasingly  difficult  to  pay  a  satisfactory  interest 
upon  it.  Even  when  capital  is  expended  in  new  works, 
undertaken  to  meet  a  growing  traffic,  it  must  be  remem- 
bered— as  it  is  in  well-governed  private  concerns — that 
there  may  be  in  some  districts,  owing  to  diversions  of  trade 
or  traffic,  plant  in  excess  of  requirements  and  earning  very 
little.  The  new  extensions  might  well  be  set  against  this 
unremunerative  plant  instead  of  being  added  to  the  capital 
account.  As  the  first  brunt  of  diminished  income  falls 
upon  the  ordinary  shareholders,  there  is  a  doubtful  future 
in  store  for  railways  whose  accounts  are  managed  on  such 
easy-going  principles. 

The  construction  of  a  railway  or  dock,  the  establishment 
of  a  large  manufactory,  or  the  development  of  a  mine,  may 
occupy  some  years,  within  which  little  or  no  income  is 
available  for  dividend  on  the  money  sunk.  Investors 
accustomed  to  such  affairs  take  this  into  account  in  esti- 
mating the  prospective  profits,  deeming  the  interest  sunk 
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as  so  much  more  capital  invested,  on  which  they  will 
eventually  receive  interest.  Obviously,  an  enterprise  is 
not  really  remunerative  unless  the  empty  or  lean  years  are 
thus  made  up.  It  is  only  a  further  and  logical  application 
of  this  principle  to  load  the  capital  in  advance,  and  so 
render  it  sufficient  to  conciliate  the  timid  investor  by 
paying  interest  from  the  very  beginning.  This  "  paying 
interest  out  of  capital "  for  a  limited  period  has  been  legally 
recognised,  and  authorised  by  statute,  in  works  of  utility 
for  which  Parliamentary  sanction  is  necessary.  Notwith- 
standing the  apparent  anomaly  that  an  investor  may  be 
paying  up  a  call  on  his  shares  to  provide  for  the  interest 
he  is  drawing  on  the  capital  he  has  already  paid  up,  the 
double  transaction  may  be  convenient,  and  there  is  no  harm 
in  it  under  reasonable  safeguards,  so  long  as  all  concerned 
are  fully  informed.  When,  however,  no  such  specific 
arrangement  has  been  made,  there  is  a  temptation  to  so 
draw  up  the  accounts  as  to  show  a  profit  in  the  early  years 
of  working  sufficient  for  dividend,  by  omitting  any  provision 
for  depreciation.  Even  after  the  undertaking  has  begun 
to  earn  an  income,  there  may  not  be  enough  in  the  early 
years  to  provide  for  a  dividend  if  the  lessening  value  of  the 
plant  and  other  contingencies  are  provided  for.  If  a  divi- 
dend is  rendered  possible  by  omitting  any  provision  for 
depreciation  or  renewals,  and  if  the  writing  down  of  values 
later  on  is  depended  on  to  restore  a  proper  equilibrium, 
such  a  dividend  is  really  a  payment  of  interest  out  of 
capital,  though  unavowed. 

The  provision  of  interest  on  capital  expended  on  works 
in  progress  not  yet  earning  anything,  is  a  severe  strain  on 
the  revenue  of  a  railway,  and  whatever  may  be  the  justifi- 
cation deemed  satisfactory  by  auditors,  the  funds  most 
readily  available  are  often  those  subscribed  as  new  capital. 

In  Industrial  undertakings,  so  long  as  additions  and 
extensions  are  being  made  which  absorb  the  capital  ren- 
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dered  free  by  a  system  of  depreciation,  shareholders 
may  recognise  that  such  an  application  of  part  of 
the  profits  saves  them  from  having  to  find  new  capital. 
But  where  capital  outlay  is  not  continuous,  and  an 
actual  fund  is  accumulating  in  money  for  future  contin- 
gencies, more  or  less  remote,  shareholders  are  frequently 
unwilling  to  see  such  money  invested  outside  their  own 
undertaking. 

Water-supply  companies  afford  another  example  of  per- 
manent undertakings  where  deterioration  of  plant  is  not 
always  dealt  with  in  the  accounts.  It  is  not  usual  to  write 
off  in  the  annual  accounts,  as  presented  to  the  shareholders, 
anything  for  depreciation,  but  renewals  as  well  as  repairs 
are  effected  out  of  the  current  revenue.  In  very  large  and 
long-established  undertakings  an  average  expenditure  will 
eventually  be  arrived  at,  which,  as  in  the  case  of  railways, 
serves  instead  of  a  depreciation  rate,  by  charging  the  earn- 
ings of  each  year.  But  in  the  earlier  years  of  working, 
when  expenditure  for  renewals  has  not  commenced,  the 
earnings  are  often  divided  as  profit,  without  setting  apart  a 
reserve  for  the  replacement  of  the  plant. 

In  the  case  of  water  companies  with  a  capital  not  ex- 
ceeding 100,000/.,  the  expenditure  for  renewals  occurs  at 
irregular  intervals ;  but  instead  of  providing  by  anticipation 
for  such  outlays,  it  is  more  usual  to  open  a  "  Suspense 
account,"  after  the  expenditure  has  been  incurred — as,  for 
instance,  for  a  new  pumping-engine  or  boilers — and  to  divide 
the  cost  over  a  subsequent  term  of  years.  Of  course,  when 
this  system  has  become  well  established,  and  suspense 
accounts  are  always  running,  the  effect  on  any  parti- 
cular year's  income  will  probably  not  differ  much  from 
that  of  a  regular  depreciation  rate,  but  the  apparent 
profit  of  the  earlier  years  has  been  increased  at  the 
expense  of  later  years.  A  suspense  account  may  be 
best   opened   before   the   actual  expenditure   occurs,   and 


Water-Supply  Conpanies. 


21 


funds  set  apart  for  it ;  it  would  then  be  usually  called  a 
Reserve. 

In  many  companies,  however,  even  where  no  direct 
provision  for  repairs  and  renewals  is  made,  there  is  an 
indirect  reserve.  Water-supply  companies  are  in  Great 
Britain  almost  always  established  by  Act  of  Parliament, 
and  the  mode  of  keeping  accounts  and  dividing  profits  is 
to  some  extent  prescribed.  Subject  to  occasional  modifi- 
cation in  the  special  Acts  authorising  particular  companies, 
the  conditions  generally  are  those  of  the  Water-works 
Companies  Clauses  Consolidation  Acts  of  1845  and  1877, 
which  allow,  in  the  discretion  of  the  directors,  a  reserve 
fund  to  be  set  apart  out  of  profits  to  equalise  dividends 
in  any  future  years,  when  current  profits  do  not  allow  the 
maximum  dividend  permitted  by  the  special  Act  of  the 
company,  the  reserve  fund  being  limited  to  one-tenth  of 
the  capital.  This  reserve  fund  can  only  be  applied  to  its 
prescribed  purpose  of  equalising  dividends,  and  cannot  be 
used  directly  for  repairs  ;  but  it  is  obvious  that  if  the  earn- 
ings of  a  particular  year  are  burdened  with  some  heavy 
expenditure  for  renewals,  the  latter  are  really  paid  for  out 
of  the  fund  nominally  applicable  for  dividend.  But  the 
establishment  of  such  reserve  funds  is  seldom  authorised 
by  shareholders,  except  out  of  surplus  earnings  beyond 
5  or  6  per  cent,  and  therefore  in  the  case  of  struggling  or 
unremunerative  companies  the  renewals  are  often  charged 
forward.  The  unsoundness  of  the  system  may  be  dis- 
guised ;  but  it  is  one  which,  when  adopted  in  private 
undertakings,  is  frequently  a  cause  of  illusion  and  failure. 
In  the  case  of  prosperous  companies  with  large  net  revenue, 
and  whose  monopoly  assures  a  continuance  of  profits,  re- 
pairs and  renewals  are  carried  out  liberally  ;  and  in  cases 
where  the  rate  of  dividend  is  limited  by  law,  there  is  even  a 
tendency  to  overstate  the  expenditure  on  this  account,  so 
as  to  disguise  the  real  net  profit,  to  increase  the  value  of  the 
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property  to  meet  future  contingencies,  and  to  postpone  that 
reduction  in  the  price  of  water  which  profits  beyond  a  cer- 
tain Hmit  might  render  obligatory. 

The  absorption  of  water-supply  undertakings  by  muni- 
cipalities, and  the  construction  of  new  works  by  money 
borrowed  on  the  security  of  the  rates,  brings  these  works 
of  utility  under  the  special  restrictions  and  obligations 
regarding  sinking-funds.  Under  the  Local  Loans  Act, 
water  undertakings  are  classed  among  the  works  of  utility 
which  justify  a  long  period  for  repayment  ;  but  in  this 
regard  the  exact  period  depends  on  the  nature  of  the  works. 
Thus,  a  sinking-fund  divided  over  60  years  may  be  allowed 
for  the  purchase  of  land  and  the  construction  of  reservoirs, 
while  much  shorter  periods  would  be  prescribed  for  pipe 
lines,  pumping-engines  and  other  plant  more  liable  to  deteri- 
oration. Even  with  these  restrictions  a  sinking-fund  may 
prove  insufficient  to  maintain  the  value  of  the  assets  equal 
to  the  capital  as  it  stands  in  the  books  of  account,  unless 
a  reserve  be  established  for  special  renewals  and  contin- 
gencies. Where  additional  works  are  constructed  by  means 
of  new  loans,  it  is  not  always  easy  to  separate  what  should 
be  defrayed  out  of  revenue. 

There  are  extreme  cases  where  certain  items  should  be 
excluded  from  those  to  which  the  average  sinking-fund  is 
applied.  Thus,  for  instance,  the  filtering-sand  in  a  reservoir 
should  be  purchased  as  a  consumable  store  and  paid  for 
out  of  revenue  whenever  it  has  to  be  renewed.  This 
course  has  not  always  been  followed. 

The  acquisition  and  consolidation  of  the  various  systems 
of  water  supply  in  London  into  the  one  great  financial 
entity — the  Metropolitan  Water  Board,  established  by  the 
Act  of  1902 — is  the  largest  combination  of  the  kind  in 
the  world.  It  acquired  the  property  of  the  eight  large 
companies,  and  issued  stock  to  the  amount  of  more 
than    34    millions.      The    stock    is    redeemable    at    the 
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option  of  the  Board  after  30  years,  but  the  Board  is 
bound  to  discharge  the  stock  within  a  period  of  100  years 
from  1903. 

With  Gas-supply  companies  a  reserve  fund  for  renewals 
is  not  always  established  ;  and,  though  in  one  sense  they 
are  permanent  undertakings,  they  have  not  so  secure  a 
future  as  in  the  case  of  water  companies.  Moreover  the 
plant  used  in  the  manufacture  of  gas  differs  from  that 
used  in  water  supply — much  of  it  being  of  a  kind  to  wear 
out  rapidly  and  to  become  obsolete.  Retorts  and  other 
parts  of  the  plant  of  short  endurance  are  renewed  out  of 
current  revenue,  and  with  due  care  these  charges  bear  a 
fixed  proportion  to  the  earnings  ;  but  when  some  consider- 
able renewal  takes  place,  and  only  the  part  which  extends 
the  earning  capacity  is  defrayed  out  of  new  capital,  the  re- 
mainder of  the  outlay,  which  only  makes  good  the  wear  and 
tear  of  the  past,  tells  most  unfairly  on  the  current  year's 
income.  A  postponement  of  the  charge  to  future  years  is 
equally  unsatisfactory,  if  the  deterioration  which  has  called 
for  it  is  really  due  to  the  work  of  preceding  years.  No 
undertakings  have,  in  Great  Britain,  been  so  constantly  re- 
munerative to  capitalists  as  gas-works  for  town  lighting,  the 
average  rate  of  interest  on  the  par  value  of  the  shares  exceed- 
ing that  derived  from  railways  or  any  other  public  works. 
This  success  has,  in  the  past,  been  mainly  due  to  the  mono- 
poly enjoyed  as  just  referred  to  in  the  case  of  water  com- 
panies. When  the  profits  were  large,  and  the  dividends 
were  restricted  to  a  prescribed  maximum,  the  expenditure 
out  of  revenue  for  repairs  and  renewals,  and  even  for  what 
were  really  extensions,  was  sometimes  very  lavish,  and  the 
accounts  were  as  fictitious  in  this  direction  as  in  the  reverse 
cases  above  alluded  to.  Legislation,  however,  has  been 
directed  towards  the  ensuring  of  a  fairer  system,  increased 
dividends  being  permitted  only  in  proportion  to  reductions 
in  the  price  of  gas.     The  interests  of  the  consumers  and  the 
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See  page  49. 
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shareholders  are  thus  rendered  more  nearly  identical,  so  far 
as  economy  in  management  is  concerned. 

Notwithstanding  such  improvements,  the  position  and 
prospects  of  gas-lighting  undertakings  have  been  greatly 
altered  by  the  introduction  of  Electric  lighting,  and  it  is 
questionable  if  gas-works  will,  for  the  future,  be  introduced 
in  places  not  hitherto  provided.  Existing  gas-lighting 
companies  are,  however,  too  firmly  established  in  most 
towns  to  be  easily  superseded  ;  and  the  new  competition 
has  stimulated  much  invention  and  improvement  in  the 
economy  of  manufacture  and  use.  Among  such  improve- 
ments are  those  in  the  methods  of  unloading  coal  from 
steamships,  barges,  or  railway-wagons,  and  conveying  it 
through  the  works  by  automatic  machines  ;  cheaper  methods 
of  charging  and  discharging  the  retorts  ;  new  systems  of 
purifying  the  gas,  and  improvement  of  by-products.  There 
have  also  been  economies  by  the  use  of  incandescent  mantles, 
which  while  improving  the  light  allow  a  lower  quality  of  gas 
and  therefore  a  cheaper  kind  of  coal,  and  in  the  extended  use 
of  gas  for  heating  and  cooking.  Such  improvements,  while 
they  have  ameliorated  the  working  and  earning  power  of 
gas-lighting  companies,  have  in  many  gas-works  rendered 
obsolete  a  considerable  portion  of  the  plant  before  it  has 
been  worn  out,  and  before  its  value  has  been  extinguished 
by  the  application  of  a  sinking-fund. 

Gas  undertakings  afford  useful  examples  in  the  prin- 
ciples of  depreciation.  On  the  other  hand  they  have,  in 
the  past,  been  so  prosperous,  that  excessive  rather  than 
insufficient  reserves  have  often  been  established,  and  on 
the  other  hand,  the  risk,  so  often  ignored  in  systems  of 
depreciation,  has  become  apparent  of  the  whole  purpose 
and  plant  becoming  obsolete.  A  new  form  of  enterprise, 
the  manufacture  and  distribution  of  cheap  producer-gas 
for  heating  and  power,  is  becoming  rapidly  developed,  and 
is   stimulated   by   the    acquisition   of  statutory  rights-of- 
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way  which  infringe  on  the  older  monopoly  of  illuminating 
gas. 


Leaving  now  the  examples  of  public  or  quasi-public 
undertakings  which  require  special  authority  or  privileges, 
the  case  of  works  carried  on  by  public  companies  or  private 
firms  may  now  be  considered. 

In  the  case  of  very  large  Manufactories,  where  there 
is  a  considerable  annual  outlay  for  renewals  of  plant  as 
well  as  for  repairs,  such  expenditure,  if  charged  to  revenue, 
may  fairly  balance  the  average  deterioration  of  the  whole. 
To  secure  this,  there  should  be  an  ample  margin — say  by 
an  obvious  increase  of  the  plant  every  year — for  without 
it  there  will  be  a  risk  that  a  gradual  lessening  of  the  total 
value  of  buildings  or  plant  will  take  place,  ultimately  in- 
volving considerable  expenditure  to  restore  its  earning 
capacity.  There  may  be  neglect  of  due  provision  for 
deterioration  in  a  new  factory  without  any  warning  sign, 
while  everything  is  in  full  working  order.  It  is  true,  as 
in  the  case  of  the  railway  just  cited,  the  earnings  may  be 
undeveloped,  and  no  fund  may  be  yet  available  from  which 
to  provide  for  future  repairs,  but  the  omission  is  none  the 
less  unsound,  and  should  be  met  by  some  provision  out  of 
the  first  available  income  before  dividends  are  paid. 

It  is  seldom  that  any  large  manufactory  can  be  success- 
ful without  Extensions  of  plant,  but  an  increase  in  capital 
value  cannot  be  properly  assumed  unless  the  earning  power 
is  increased  in  a  corresponding  ratio  and  the  shortened 
life  of  the  plant  due  to  past  use  duly  provided  for.  That 
is  to  say,  if  symmetry  in  the  accounts  demands  an  increase 
of  the  capital  value  for  the  additions,  care  should  be  taken 
to  write  off  liberally  for  depreciation  of  the  older  plant. 
In  the  accounts  of  a  factory  it  is  difficult  even  for  those 
engaged  in  its  management  always  to  distinguish  between 
the   expenditure   for   renewals   chargeable  to  capital  and 
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that  due  to  deterioration  ;  and,  to  those  outside  the  mana^^e- 
ment,  it  is  quite  impossible  without  careful  investigation 
rarely  attempted.  Of  course,  actual  additions  to  the  size 
of  a  factory  may  be  duly  reckoned  as  increasing  the  fixed 
capital ;  but  such  an  increase  may  be  wholly  or  partially 
neutralised  by  the  deterioration  of  the  older  part.  It  may 
be  said  that  the  success  of  the  larger  and  more  important 
industrial  concerns,  such  as  steel-works,  shipbuilding  yards, 
chemical-works,  and  steamship-companies,  and  their  sur- 
vival through  the  vicissitudes  of  dull  times  and  during 
radical  alterations  in  trade,  have  been  due  to  the  liberal 
charging  of  extensions  to  revenue.  The  variety  of  new 
inventions  that  are  proffered  for  consideration  is  so  great 
that  prudent  managers  may  well  hesitate  to  accept  as 
correct  the  merits  claimed.  But  when  the  advantages 
have  become  manifest,  and  the  disinclination  to  adopt  the 
novelty  is  due  to  the  desire  to  obtain  more  service  from  an 
old  or  inefficient  plant  before  discarding  it,  then  the  delay 
needs  justification.  Those  who  do  take  advantage  of  the 
new  thing  gain  a  start  over  their  competitors  which  may 
be  valuable,  and  are  able  to  sell  the  old  plant  at  a  better 
price  than  later  on  when  it  is  more  obviously  obsolete. 

But  while  manufacturers  and  others  engaged  in  such 
enterprises  may  deduct  from  the  value  of  their  plant  the 
estimated  loss  by  wear  and  tear,  and  must  in  prudence 
apply  part  of  their  earnings  to  make  good  the  loss  in  the 
capital  account,  the  Law  has  only  partially  recognised  such 
a  deduction  from  profits  in  calculating  Income-tax.  Up 
to  the  year  1878  no  allowance  whatever  was  permitted,  and 
in  the  year  1876  the  principle  of  this  refusal  was  confirmed 
by  the  case  of  Andrew  Handyside  and  Company  (Limited),* 
who  had  set  aside  a  sum  out  of  their  net  profits,  under  the 
articles  of  association,  for  the  purpose  of  meeting  the  de- 
preciation of  buildings,  fixed  plant  and  machinery.      The 

♦  '  Law  Journal  Reports  '  (New  Series),  vol.  45,  Common  Law,  p.  809. 
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majority  of  the  local  Commissioners,  being  of  opinion  "  that  ■ 
persons  in  trade  were  equitably  entitled  to  write  off  from 

their   profits  such  a  sum    for   depreciation,  and    that  the  ' 

amount  claimed  was  fair  and  reasonable,"  decided  in  favour  ; 

of  the  company.     The  Surveyor  of  Taxes,  being  dissatisfied  Appealed  against  | 

with  this  decision,  requested  that  the  present  case  should  ^     Taxes!^  °     ' 

be  stated  for  the  opinion  of  the  Court,  whether  the  com-  ] 

pany  should  be  allowed  the  deduction  of  the  ;^I509  ys.  6d.  • 

claimed  by  them  for  depreciation.     This  appeal  was  tried  i 

before  three   Judges    in    the    Exchequer   Division    of  the  ] 

High  Court  of  Justice,  who  decided  that  the  sum  so  set  \ 

apart  was  in  the  nature  of  capital,  and  cannot  be  deducted  1 

from  the  profits  liable  to  Income-tax  under  Schedule  D.  | 

They  based  this  decision  on  statute  of  5  and  6  Vict,  c  35.  1 

This  statute,  Schedule  D,  which  imposes  Income-tax  on  Eifect  of  the 

trading  and  other  concerns,  allows  that  actual  expenditure  *  °^®    ecision.    , 

on  repairs  and  renewals  may  be  deducted  from  the  gross  j 

earnings,  if  they  do  not  exceed  "  what  is  usually  expended  1 

for  such  purposes  during  an  average  of  three  years  preced-  Average  expend!-  i 

ing,"  but  that  according  to  the  decision  of  the  judges,  In-  ^^^  *  °^®*'     j 

come-tax  was   legally  chargeable   on  money  reserved   to  ^ 
make  good  deterioration  which  had  already  occurred  and 

was  growing,  but  which  as  yet  had  not  demanded  actual  - 

renewals.  ; 

The  above  decision  manifested   so  clearly  a  need    for  j 

an  alteration  in  the  law,  that  in  the  Customs  and   Inland  ,: 

Revenue  Act  of  1878  (41  Vict,  chap.  15,  section  12)  it  was  The  law  altered 

enacted—  ^^  ^^7^-         | 

"  12.  Notwithstanding  any  provision  to  the  contrary  contained  in  any  ■ 

Act  relating  to  Income-tax,  the  Commissioners  for  general  or  special  ; 

purposes  shall,  in  assessing  the  profits  or  gains  of  any  trade,  manufac-  \ 

ture,  adventure,  or  concern  in  the  nature  of  trade,  chargeable  under  ■ 

Schedule  D,  or  the  profits  of  any  concern  chargeable  by  reference  to  ] 

the  rules  of  that  schedule,  allow  such  deduction  as  they  may  think  just  - 
and  reasonable  as  representing  the  diminished  value  by  reason  of  wear 

and  tear  during  the  year  of  any  machinery  or  plant  used  for  the  I 

purposes  of  the  concern,  and  belonging  to  the  person  or  company  by  i 
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whom  the  concern  is  carried  on  ;  and  for  the  purpose  of  this  provision, 
where  machinery  or  plant  is  let  to  the  person  or  company  by  whom  the 
concern  is  carried  on  upon  such  terms  that  the  person  or  company  is 
bound  to  maintain  the  machinery  or  plant,  and  deliver  over  the  same 
in  good  condition  at  the  end  of  the  term  of  the  lease,  such  machinery 
or  plant  shall  be  deemed  to  belong  to  such  person  or  company. 

"  And  where  any  machinery  or  plant  is  let  upon  such  terms  that  the 
burden  of  maintaining  and  restoring  the  same  falls  upon  the  lessor,  he 
shall  be  entitled,  on  claim  made  to  the  Commissioners  for  general  or 
special  purposes  in  the  manner  prescribed  by  section  sixty-one  of  the 
Act  of  the  fifth  and  sixth  years  of  Her  Majesty's  reign,  chapter  thirty- 
five,  to  have  repaid  to  him  such  a  portion  of  the  sum  which  may  have 
been  assessed  and  charged  in  respect  to  the  machinery  or  plant,  and 
deducted  by  the  lessee  on  payment  of  the  rent,  as  shall  represent 
the  Income-tax  upon  such  an  amount  as  the  said  Commissioners  may 
think  just  and  reasonable,  as  representing  the  diminished  value  by 
reason  of  wear  and  te^r  of  such  machinery  or  plant  during  the  year  : 
Provided  that  no  such  claim  shall  be  allowed  unless  it  shall  be  made 
withhi  twelve  calendar  months  after  the  expiration  of  the  year  of 
assessment." 


Purpose  of 
the  1878  Act. 


Buildings  ex- 
cluded. 


Farther  appeals. 


Surveyors  of  taxes  did  not  always  draw  the  attention  of 
manufacturers  and  others  to  the  reHef  and  allowances  pro- 
vided by  this  Act  of  1878.  It  will  be  seen  that  there  is  no 
mention  of  "  depreciation "  in  the  statute,  but  only  of 
"  diminished  value  by  wear  and  tear,"  and  this  definition 
has  been  a  subject  of  dispute  in  claims  for  replacements  for 
obsoleteness.  It  is  to  be  observed,  also,  that  the  Act 
provides  only  for  an  allowance  in  regard  to  the  deprecia- 
tion of  Machinery  and  Plant,  and  does  not  specifically 
include  Buildings,  so  that  the  profits  made  in  a  frail 
structure  which  will  last  only  ten  years,  might,  by  a 
strict  interpretation,  be  as  fully  taxed  (although  the 
actual  current  expenditure  for  repairs  is  allowed)  as  those 
earned  in  a  solid  building  having  a  durability  of  fifty  years. 
It  will  be  seen,  also,  that  the  decision  of  the  Commis- 
sioners as  to  the  amount  to  be  allowed  was  left  without 
appeal. 

Numerous  appeals  have  been  made  to  local  Commis- 
sioners for  a  more  adequate  recognition,  not  only  of  charges 
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for  depreciation    by  wear  and  tear,  but  also  of  reserves 
against  obsoleteness. 

In  1897  a  memorial  from  Leicester  to  the  Chancellor  of 
the  Exchequer  complained — 

1.  That  the  allowances  in  respect  of  repairs  and  deprecia- 
tion are  insufficient,  and  the  methods  of  calculating  such 
depreciation  are  unsatisfactory. 

2.  That  no  allowance  is  made  for  the  cost  of  replacing 
machinery  which  has  become  obsolete. 

"  The  Secretary  of  the  Chancellor  replied — As  to  the  first  point,  I 
am  to  say  that,  as  the  law  now  stands,  deductions  are  allowed,  both  in 
respect  of  expenditure  incurred  in  repairs  or  alterations  of  machinery 
according  to  an  average  of  the  three  years  preceding  the  year  of  assess- 
ment and  also  in  respect  of  the  diminished  value  of  machinery  by 
reason  of  wear  and  tear  during  the  year.  As  to  the  second  point,  I 
am  to  say  that  the  Board  of  I  nland  Revenue  have  given  instructions 
to  their  Surveyor  at  Leicester  that  where  a  claim  is  made  in  respect  of 
the  introduction  of  more  modern  machinery  in  a  factory,  no  objection 
is  to  be  taken  to  the  allowance  as  a  deduction  from  the  assessable 
profits  of  the  year  of  so  much  of  the  cost  of  replacement  as  is  repre- 
sented by  the  existing  value  of  the  machinery  replaced.  Any  excess 
in  the  cost  of  the  new  machinery  over  the  actual  present  value  of  the 
old,  is  an  addition  to  the  capital  of  the  business,  and  cannot  properly 
be  regarded  as  a  charge  upon  the  revenue  for  the  purpose  of  Income- 
tax  assessment." 


Example  at 
Leicester. 


Allowance  for 
obsoleteness.  1 


Among  the  new  provisions  embodied  in  the  Finance 
Act  of  1907,  clause  2,  section  26  states  that  no  deduction 
for  wear  and  tear  shall  be  allowed,  which,  if  added  to  pre- 
vious allowances,  will  exceed  the  actual  cost  of  the  plant 
plus  any  expenditure  in  the  nature  of  capital  by  way  of 
renewal,  improvement  or  reinstatement  Clause  3  is  impor- 
tant to  undertakings  not  making  large  profits,  inasmuch  as 
if  profits  arc  not  sufficient  to  cover  the  allowance,  such 
allowance,  or  any  balance  thereof,  may  be  carried  forward, 
and  added  to  the  allowance  for  the  next  or  subsequent 
years. 

There  are  many  industrial  enterprises  other  than  fac- 
tories where  such  points  have  to  be  considered,  and  where 
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the  increasing  burden  of  Income-tax  has  naturally  tended 
to  a  stricter  investigation  into  the  allowance  that  should  be 
made  for  depreciation.  The  writing  down  of  values  in  the 
track  and  rolling-stock  of  tramways,  or  in  the  depreciation 
of  steamships,  or  steam  dredgers,  are  examples.  In  many 
of  such  cases  the  reported  judgments  in  the  appeals  that 
have  come  before  the  Courts  afford  useful  guidance  for  new 
cases  and  problems  as  they  arise. 

The  necessity  for  a  Reserve  in  Municipal  undertakings 
is  shown  by  the  case  of  the  London  County  Council  * 
against  the  Surveyor  of  Taxes,  where  the  Council  in  the 
years  1903-4  changed  the  tramway  system  from  horse 
haulage  to  electric  traction.  Previous  to  the  change  they 
had  by  Statute,t  and  by  agreement  with  the  Inland 
Revenue  officers,  been  allowed  to  deduct  for  Income-tax 
London  tramway,  purposes  certain  sums  from  their  profits  as  expended  on 
repairs  and  renewals  on  permanent  way  and  cars.  When 
the  electric  system  was  introduced  the  partly-worn-out 
rails  had  to  be  discarded  for  stronger  rails  and  the  old  cars 
scrapped  for  new  ones.  There  was  no  charge  for  renewals 
during  the  first  year,  but  the  Council  contended  that  for 
the  whole  of  the  five  years  following  the  change  of  system 
they  were  at  any  rate  entitled  to  the  proportion  of  the  new 
expenditure  which  they  would  have  been  allowed  on  the 
now  superseded  permanent-way  and  cars.  This  claim  was 
disallowed  by  the  Court  on  the  ground  that  there  had  been 
no  renewal  but  a  substitution  of  a  different  plant  which  the 
Council  had  themselves  charged  to  capital,  and  that  at  the 
time  they  had  not  asked  for  an  adjustment  on  the  old  basis. 
For  the  purpose  here,  however,  the  case  shows  the 
necessity  for  holding  back  from  profits  a  Reserve  fund  to 

*  See  King's  Bench  Division.  Profits  on  Tramways.  The  London 
County  Council  v.  Henry  Edward  (Surveyor  of  Taxes).  Reported  fully  in 
Times ^  Feb.  11,  1909. 

t  Section  12  of  the  Customs  and  Inland  Revenue  Act,  1878  {41  and 
42  Victoria,  c.  15). 
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meet  the  incidental  charges  arising  out  of  such  a  change  of 
system.  The  judgment  is  too  long  to  recite  here,  but  it 
is  interesting  to  all  concerned  in  Municipal  undertakings, 
because  the  general  question  of  allowances  for  wear  and 
tear  were  fully  gone  into.  The  case  was  deemed  of  suffi- 
cient importance  to  be  reported  fully — the  judgment 
verbatim — in  the  Times*  where  it  is  available  for  reference. 
Industrial  works  or  undertakings  may  diminish  or  waste 
in  value  because,  from  their  nature  or  kind,  they  are  limited 
in  extent  or  time,  but  where  part  of  the  annual  profits  is 
applied  to  the  establishing  of  a  sinking-fund  for  getting  back 
the  capital  invested  in  such  undertakings,  the  reduction  in 
the  profits  is  not  allowed  by  the  Income-tax  Commissioners. 
In  the  case  of  a  Mine  acquired  by  the  payment  of  a  capital 
sum  for  the  minerals  instead  of,  or  in  addition  to,  an  annual 
or  tonnage  royalty  on  the  mineral  gotten,  the  attempt  has 
been  made  to  deduct  from  the  profits  assessable  to  Income- 
tax  the  annual  reduction  in  capital  value  which  takes  place 
by  the  exhaustion  of  the  minerals.  This  was  permitted  in 
the  well-known  case  of  Knowles  v.  McAdam,t  but  was  after- 
wards disallowed,  when  a  supposed  contrary  decision  was 
given  on  appeal  in  the  case  of  the  Coltness  Iron  Co.  v. 
Black.J  There,  the  sum  claimed  as  a  deduction  from  the 
assessment  did  not  represent  the  cost  of  pit-sinking  during 
the  year,  but  the  sum  arrived  at  by  calculating  2s.  a  ton  on 
iron  made,  and  \\d.  a  ton  on  coal  sold  during  the  year ;  it 
being  estimated  that  this  would  properly  represent  the 
amount  of  capital  expended  on  making  bores  and  sinking 
pits  which  had  been  exhausted  by  the  year's  working.  The 
cost  of  such  sinking  was  charged  in  the  books  of  the  company 
to  an   account  called  "  Sunk   Capital  Account,"  and  was 

*  See  note  on  previous  page. 

t  Exchequer  Division,  January  23rd  and  December  5th,   1877-,  Knowles 
and  others  v.  McAdam. 

X  House  of  Lords.     Appeal,  April  7th,  1881,  from  the  Court  of  Session 
The  Coltness  Iron  Co,  v.  Black, 
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written  off  annually  by  a  sum  computed  at  the  respective 
rates  above  specified,  on  the  quantities  of  iron  made  and 
coal  sold  in  a  year,  as  representing  the  capital  expended  on 
pit  sinking  exhausted  by  the  year's  working.  The  effect 
of  the  judgment  is  that  no  allowance  from  this  provision  is 
made  in  calculating  Income-tax,  nor  can  a  deduction  be 
made  if  the  sum  set  apart  is  as  "  depreciation  "  to  provide 
funds  for  the  sinking  of  new  shafts  to  replace  those  which 
are  becoming  useless  as  the  minerals  are  consumed.  The 
special  laws  regarding  property  in  Land  have  probably  been 
held  in  view  in  this  decision. 

The  word  "  depreciation  "  being  generally  applied  only 
to  the  physical  deterioration  or  wear  and  tear  of  machinery, 
the  loss  by  waste  in  cases  like  the  above  should  be  clearly 
separated  in  putting  forward  a  claim  for  allowance  from 
Income-tax.  And,  in  regard  to  decisions  of  the  Courts, 
previous  cases  should  not  be  too  readily  accepted  as  pre- 
cedents unless  the  circumstances  are  quite  alike.  Although 
the  Income-tax  Commissioners  alleged  that  the  Coltness 
case  overruled  that  of  Knowles,  that  has  not  (1909)  been 
affirmed  by  the  Courts.  The  Coltness  Co.  wished  to 
charge  the  cost  of  sinking  new  pits  for  replacing  old  ones 
to  revenue ;  but  it  has  not  been  decided  that  a  mine-owner 
shall  not  in  any  case  be  entitled  to  an  allowance  in  respect 
of  the  cost  of  sinking  a  pit,  by  means  of  which  pit  minerals 
are  gotten  which  are  the  source  of  profit  for  the  year  in 
which  the  pit  is  sunk. 

The  justice  of  allowing  for  the  wasting  of  capital  in 
mines  by  the  exhaustion  of  minerals,  which  may  render 
the  plant  and  past  expenditure  for  development  valueless, 
was  recognised  by  the  South  African  Government  in 
1903,  when  the  tax  on  the  net  produce  of  the  gold  mines 
was  so  arranged  that  such  net  produce  was  to  be  taken  as  the 
value  of  the  gold  produced,  after  deducting  the  cost  of  pro- 
duction and  of  the  sums  allowed  for  exhaustion  of  capital. 
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limes  Beportt 
March  16,  1903. 


Shaft-sinking. 


The  following  are  the  terms  of  settlement  arrived  at 
between  the  Colonial  Treasurer  and  the  Chamber  of  Mines 
with  regard  to  the  tax  on  gold  profits  : — 

"  Accounts  are  to  be  rendered  within  three  months  from  the  date 
on  which  they  are  made  up.  The  expenses  by  shaft-sinking  or  equip- 
ment are  admissible  for  amortization,  irrespective  of  the  question 
whether  the  outlay  is  from  capital  reserve  or  current  revenue.  De- 
velopment outlay  is  to  be  omitted  from  the  statement.  In  regard 
to  capital  outlay  for  further  development,  the  outlay  will  be  treated 
as  working  cost  for  calculating  the  yearly  duty.  Shaft-sinking  to  the 
point  where  driving  commences  will  be  treated  as  capital  expenditure 
and  not  as  development.  The  life  of  a  mine  will  be  computed  on  the 
basis  of  existing  stamping-power  and  the  tonnage  of  payable  ore 
remaining  to  be  worked  at  that  date.  The  taxation  on  the  life  of  a 
mine  will  be  subject  of  revision  if  material  alterations  in  the  data  of 
computation  occur.  The  deduction  for  amortization  will  be  calculated 
for  the  life  of  the  mine,  and  is  to  be  proportioned  to  every  normal 
working  year.  When  the  taxable  profit  is  less  than  the  yearly  allow- 
ance for  amortization,  both  sums  will  be  carried  forward  to  the 
succeeding  year." 

If  the   incidence  of  taxation   is  thus  ameliorated   for    Seepages 
wasting  properties,  it  must  be  evident  the  same  principle 
should  be  employed  in  calculating  the  profits  available  for 
dividend. 


Deduction 
for  amortization. 
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depreciation. 


There  are  various  methods  of  estimating  the  Deprecia-  The  object  of 
tion  of  a  Factory,  and  of  recording  alteration  in  Value,  but 
it  may  be  said  in  regard  to  any  of  them  that  the  object  in 
view  is,  so  to  treat  the  nominal  capital  in  the  books  of 
account  that  it  shall  always  represent  as  nearly  as  pos- 
sible the  real  value.  Theoretically,  the  most  effectual 
method  of  securing  this  would  be,  if  it  were  feasible,  to 
Re-value  everything  at  stated  intervals,  and  to  write  off 
whatever  loss  such  valuations  might  reveal  without  regard 
to  any  prescribed  rate.     By  such  a  plan  the  deterioration  \ 

due  to  a  period  of  arduous  working,  or  to  any  average  or  \ 

idle  year,  would  be  properly  allotted.  ' 

Such  a  system,  however,  is  not  feasible,  and  is  adopted    Where  adopted: 
only  in  factories  where  the  trade  and  plant  are  of  so  simple  ' 
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or  uniform  a  kind  as  to  allow  it  without  difficulty.  In  some 
manufactories  there  are  a  few  chief  items  of  plant  which  are 
more  important  than  the  rest,  and  whose  condition  and  value 
therefore  need  special  consideration.  Thus,  an  iron-smelter 
may  directly  estimate  each  year  the  value  of  his  blast 
furnaces  and  blowing-engines,  and  for  the  miscellaneous  or 
subsidiary  plant  be  content  to  write  a  percentage  off  the 
original  cost  without  a  very  close  examination.  On  the 
other  hand,  iron-smelters  sometimes  establish  a  special  fund 
— say  of  \s.  or  more  per  ton  of  pig-iron  made — and  apply 
the  fund  to  the  maintenance  and  renewal  of  the  whole  plant 
of  the  furnaces. 

The  plan  of  valuing  every  year  instead  of  adopting  a 
depreciation  rate,  though  it  might  appear  the  more  perfect, 
is  too  tedious  and  expensive  to  be  adopted.  The  two  lead- 
ing considerations  in  such  an  appraisement,  if  made,  would 
be  generally  the  condition  of  the  machine  or  other  appurte- 
nance, and  its  earning  power.  In  both  these  respects  there 
may  be  absolutely  no  sign  of  deterioration  ;  a  machine  may 
appear,  and  for  all  practical  purposes  be,  as  good  as  new, 
and  may  show  proof  of  it  by  actual  earnings.  Yet  none  the 
less  its  working  life  is  shortening  every  year,  and  unless 
some  provision  is  made  for  a  replacement  a  severe  loss  will 
fall  on  the  future.  Changes  and  improvements  in  many 
kinds  of  manufacturing  trades  are  so  frequent  as  to  render 
machines  or  plant  obsolete  before  they  are  worn  out ;  and 
if,  with  this  circumstance  in  view,  something  is  written  off 
the  value,  though  no  alteration  or  obsoleteness  is  apparent, 
then  the  plan  of  a  reserve  or  depreciation  rate  is  really 
adopted. 

Manufacturers  who  abstain  in  the  earlier  years  of  work- 
ing from  writing  off  depreciation,  because  they  may  see 
no  signs  of  a  lessened  value,  might  find  it  difficult  to  obtain 
the  full  value  from  an  assurance  company  in  the  case  of  de- 
struction by  Fire.     So,  also,  if  the  assets  have  to  be  valued 
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as  a  security  for  a  debenture  issue,  an  independent  examina- 
tion will  show  a  lower  value  than  that  standing  on  the  books 
of  account,  while  if  an  excessive  depreciation  has  taken  place, 
the  proper  value  is  then  ascertained  and  may  be  restored. 

A  system  of  annual  valuation  is  seldom  strictly  main- 
tained, because  of  the  time,  trouble  and  expense  it  would 
involve,  and  even  where  a  balance  of  profit  and  loss  is  duly 
struck  every  year,  an  annual  valuation  of  the  plant  may  be 
deemed  impracticable.  The  next  best  plan,  which  is  that 
generally  followed,  and  which  it  is  intended  now  to  investi- 
gate, is  to  establish  average  rates  which  can  without  much 
trouble  be  written  off  every  year,  to  check  the  result  by 
complete  or  partial  valuation  at  longer  intervals,  and  to  ad- 
just the  depreciation  rate  if  required. 

Before  dealing  in  detail  with  the  various  kinds  of  pro- 
perty in  a  factory,  and  attempting  to  set  up  a  mode  of 
treatment  and  rate  of  depreciation  appropriate  to  each, 
there  are  certain  preliminary  questions  that  need  attention. 
First,  the  value  of  any  building,  plant  or  apparatus,  or 
aggregation  of  them,  may  be  largely  affected  by  circum- 
stances outside  of  their  physical  condition,  and  it  may  be 
convenient  at  the  outset  to  separate  such  circumstances 
from  the  wear  and  tear  due  to  actual  use.  Among  such 
circumstances  are  the  Tenure  under  which  the  factory  is 
occupied  ;  the  Permanency  or  steadiness  of  profitable  em- 
ployment which  may  be  anticipated  ;  the  Exhaustion  of 
minerals  or  materials  of  manufacture ;  the  likelihood  of 
New  Inventions,  processes,  or  machines  coming  into  use 
which  may  supersede  and  render  Obsolete  those  whose 
value  or  depreciation  are  in  question ;  or  vicissitudes  and 
catastrophes  which  cannot  be  provided  for  by  ordinary 
Insurance.  Conditions  and  contingencies  such  as  these,  if 
they  are  to  be  estimated  and  provided  for,  may  be  said  to 
demand  a  Reserve  or  Sinking  fund  rather  than  a  rate  of 
depreciation,  and  in  most  cases  it  would  be  found  desirable 
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thus  to  isolate  them  in  the  accounts  ;  but  whatever  be  the 
precise  method  of  doing  it,  they  must  be  duly  considered. 

In  regard  to  Tenure,  if  the  factory  be  only  rented  by  the 
occupier,  then  the  sum  to  be  provided  for  depreciation  will 
depend  partly  upon  the  conditions  of  tenancy  ;  and  if  the 
rent  covers  fair  wear  and  tear,  the  occupier  need  only  keep 
the  plant  that  belongs  to  the  landlord  in  working  order  for 
his  own  purposes.  Such  a  case  occurs,  for  instance,  where 
a  tenant  possesses  looms  or  other  machines,  while  the  land- 
lord provides  the  workshop  and  engine-power,  but  leaves 
the  current  repairs  to  the  tenant.  The  landlord,  on  the 
other  hand,  should,  in  dealing  with  the  rent,  provide  out  of 
it  for  the  deterioration  not  covered  by  the  tenant. 

A  more  usual  tenure  is  that  under  which  the  premises 
are  built  by  the  occupier  on  land  held  on  Lease,  with  the 
usual  condition  that  the  buildings  and  the  permanent 
Fixtures  become  the  property  of  the  ground  landlord  at 
the  end  of  the  term.  Without  here  going  into  the  legal 
question  of  what  constitutes  landlord's  fixtures,  it  may  be 
said  that  in  the  case  of  fixtures  added  to  a  building  for 
purposes  of  trade  or  manufacture  the  law  leans  more  to 
the  interests  of  the  tenant  than  in  the  case  of  ordinary 
house  fixtures.  Where  the  circumstances  would  admit 
of  doubt,  proper  stipulations  in  the  agreement  of  tenancy 
should  have  been  made.  There  are,  however,  few  trades 
in  which,  if  the  tenant  has  equipped  the  factory  with  plant, 
all  of  it  can  be  removed  by  him. 

In  the  absence  of  a  stipulation  that  the  landlord  must 
release,  or  pay  for,  such  additions  to  the  freehold,  the 
provision  of  a  Sinking-fund  sufficient  to  ^w^  back  the 
capital  expended  by  the  tenant  becomes  a  matter  of  great 
importance.  When  the  lease  is  for  a  long  term,  the  annual 
charge  or  premium,  if  it  begin  with  the  lease,  will  not  be 
found  burdensome,  and  moreover  the  annual  charge  must 
not   be  considered  as   all   due   to  the  terminable  tenure, 
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because  a  freeholder  would  incur  a  considerable  proportion 
of  it — even  if  repairs  were  duly  attended  to — to  compensate 
for  the  reduction  in  value  due  to  time  and  use.  In  other 
words,  a  depreciation  rate  would  be  necessary  to  com- 
pensate for  wear  and  tear,  and  in  the  later  years  of  a  lease- 
hold term  this  would  become  merged  in  a  sinking-fund  to 
repay  all  the  capital. 

But  as,  under  these  conditions,  the  tenant  will  fall  under 
no  obligation  to  give  up  more  than  the  terms  of  his  lease 
compel,  he  will,  while  maintaining  the  plant  to  the  end  of 
the  term  in  sufficient  order  for  his  own  purposes,  abstain 
from  replacing  obsolete  fixtures  by  new  ones  ;  and,  in  re- 
gard to  portions  which  are  seldom  used,  may  even  let  them 
wear  out  before  the  lease  ends.  Even  if  the  occupier  is  to 
deliver  up  the  factory  in  good  tenantable  condition,  it  does 
not  follow  that  the  repairs  shall  have  been  effected  with  so 
liberal  a  view  to  the  future  as  the  occupier  might  have  as 
owner  ;  nor  is  it  to  be  assumed  that  fixtures  fairly  worn  out 
in  the  work  of  the  factory  should  be  replaced  by  new  ones. 
Therefore,  as  against  his  sinking-fund,  the  occupier  may, 
in  the  last  years  of  his  term,  reduce  the  cost  of  maintenance, 
unless  by  arrangement  with  the  freeholder  he  leaves  every- 
thing in  the  best  condition  for  a  new  tenancy. 

The  Permanence  or  steadiness  of  profitable  employ- 
ment, or  the  reverse,  has  to  be  taken  into  account  in  deciding 
on  the  depreciation  in  the  value  of  plant.  A  factory  may 
be  employed  in  some  subsidiary  trade,  or  in  supplying 
some  other  undertaking  which  is  not  certain  of  continuing  ; 
or  a  patent,  or  a  privilege,  or  a  contract  for  a  term  of  years 
may  be  near  its  termination.  Owing  to  contingencies  of 
this  sort,  which  are  too  various  to  enumerate,  the  conditions 
of  past  successful  working  may  be  liable  to  such  serious 
alteration  or  actual  termination,  that  it  is  obvious  a  high 
rate  of  depreciation  should  be  written  off  the  plant,  so  as 
to  bring  down  its  normal  value  to  that  which  it  will  have 
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under  any  such  anticipated  contingency.  It  will  be  seen 
that  in  such  terminable  undertakings  an  ordinary  deprecia- 
tion-rate should  really  be  supplemented  by  or  merged  into 
the  Sinking-fund,  so  that  the  capitafsunk  in  the  plant  may 
be  recovered. 

There  are  manufactures  which,  though  they  may  be 
fairly  considered  permanent,  are  subject  to  violent  Fluctua- 
tions, rendering  plant  idle  for  considerable  periods.  Such 
are  the  lace-trade,  certain  branches  of  the  textile  trades, 
and  others  depending  on  fashion.  In  calculating  the  cost 
of  manufacture  and  the  profit  obtainable  in  trades  such  as 
these,  a  higher  rate  of  depreciation  should  be  assumed  in 
years  when  the  plant  is  in  full  operation,  to  make  up  for 
idle  years  when  little  or  no  profits  are  earned  ;  for  though 
the  actual  wear  and  tear  during  these  idle  years  may  be 
small,  the  liability  to  deterioration  and  waste  always  con- 
tinues. 

The  possibility  of  New  Inventions,  processes,or  machines 
coming  into  use,  which  may  supersede  or  render  an  existing 
plant  Obsolete,  is  a  contingency  that  presses  on  most  manu- 
facturing trades,  principally  those  which  have  been  long 
established,  but  sometimes  also  in  new  concerns  where  old 
methods  have  been  adopted  or  imitated  just  as  they  were 
being  superseded  elsewhere.  Invention  is  constantly  being 
directed  to  automatic  processes,  which  may  perform  easily 
and  mechanically  what  has  hitherto  been  possible  only  with 
highly-skilled  labour  or  superintendence.  Where  such 
radical  alterations  and  improvements  are  being  made  from 
time  to  time  in  plant  of  a  special  kind,  most  of  it  useless 
for  any  other  purpose,  it  would  be  unsafe  to  depend  solely 
on  depreciation  to  meet  the  mere  loss  by  wear  and  tear 
unless  the  rate  on  such  a  basis  reduced  the  book  value 
rapidly. 

In  every  business,  whether  conducted  by  a  Company  or 
Corporation,  it  is  not  sufficient  to  charge  the  revenue  with 
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the  cost  of  current  repairs  to  the  plant.  Experience  shows  i 
that  a  long-estabHshed  business,  with  old-fashioned  plant,  \ 
cannot  compete  with  a  new  business  with  modern  equip- 
ment, and  a  provision  should  be  made  accordingly.  There  1 
are  obviously  opposing  risks  ;  the  pioneers  who  try  such  Risks  to  j 
methods  do  not  always  reap  the  fruit,  and  the  glamour  of  methods.  ' 
anticipated  savings  must  be  withstood.  Special  machines,  : 
which  may  be  remunerative  in  a  large  concern,  may  be  ; 
out  of  place  in  a  small  factory  where  there  is  not  sufficient  \ 
employment  to  justify  the  capital  expenditure  involved.  ! 
But  the  inference  may  then  be  obvious,  that  the  industry  ] 
can  no  longer  be  carried  on  in  competition  with  those  who  j 
are  working  on  a  large  scale  with  modern  equipment.  < 
Thus,  while  prudence  and  hesitation  in  the  adoption  of 
new  inventions  may  prevail  against  excessive  or  unre-  ,: 
munerative  expenditure,  timidity  has  also  its  risks  of  loss.  Timidity  I 
To  wait  till  the  experience  of  others  has  proved  the  success  °^*^  "evolve  loss-j 
of  a  new  invention  may  leave  timid  persons  always  behind,  \ 
and  the  adoption  of  new  methods  takes  place  just  as  they,  j 
in  their  turn,  are  about  to  be  superseded.  A  private  firm  \ 
or  company  may  be  stimulated  to  a  progressive  course  by  i 
the  competition  of  others,  but  a  corporation  having  a  mono- 
poly is  reluctant  to  acknowledge  that  plant  in  operation  See  pages  13,  144.  i 
should  be  superseded  by  something  new  which  the  rate-  j 
payers  will  have  to  pay  for.  \ 
A  reserve  beyond  the  ordinary  depreciation  above  de-  \ 
scribed  may  then  become  necessary,  because  the  original  \ 
plant,  when  once  superseded  by  such  inventions,  may  prove 
unsaleable  as  second-hand  plant,  except  in  so  far  as  it  may  Obsolete  plant 
have  a  piecemeal  or  scrap  value.     For  in  such  cases  no  re-  ^°^*  ** 

See  page  191. 

duction  in  price  of  the  superseded  machinery  would  balance 
the  expenditure  in  labour  or  power  its  use  would  involve,  or 
make  up  for  the  inferiority  of  its  productions.  This  risk 
sometimes  arises,  not  from  improvements  in  the  machinery, 
but  from  alterations  in  the  kind  of  product,  rendering  new 
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machines  necessary  to  suit  new  patterns  or  types.  Contin- 
gencies such  as  these  should  encourage  an  ample  reduction 
of  nominal  value  in  the  early  years  of  working,  so  as  to  bring 
down  the  book  value  of  the  plant  to  a  point  which  will  allow 
even  of  dismantling  without  serious  loss.  In  such  trades, 
profits  should  be  large  enough  to  allow  for  a  liberal  and 
rapid  writing  off  of  capital  value,  which  is  in  effect  the 
establishment  of  a  reserve-fund  as  distinct  from  depreciation 
for  wear  and  tear.  The  same  security  is  attained  by  the 
constant  addition  of  new  and  improved  machinery  out  of 
revenue ;  and  undertakings  in  which  the  profits  of  prosper- 
ous times  have  been  applied  in  this  way,  in  the  renewal  of 
plant  rather  than  in  the  distribution  of  high  dividends,  have 
a  considerable  advantage,  when  trade  becomes  dull,  in  com- 
peting with  rival  undertakings  burdened  with  an  unrelieved 
capital  account. 

Depreciation  considered  and  applied  in  this  way  is  in 
effect  a  Reserve  which  regulates  what  without  such  adjust- 
ment is  necessarily  irregular.  For  instance,  there  may  be 
in  some  years  nothing  beyond  mere  repairs  or  small  re- 
newals, which  are  paid  for  out  of  current  Revenue  ;  but  at 
long  intervals  there  may  be  renewals  or  changes  of  an  im- 
portant nature,  revolutionising  the  whole  course  of  manu- 
facture. Revenue  from  the  easier  years  must  be  accumu- 
lated to  provide  for  such  contingencies. 

In  Municipal  undertakings  the  rule  that  no  deprecia- 
tion is  allowable  except  that  provided  by  the  Sinking- 
fund,  and  no  reserve  except  one  invested  in  securities 
outside  the  undertaking  does,  if  strictly  applied,  impede 
somewhat  the  establishment  of  a  necessary  safeguard, 
unless  prudent  managers  can  arrange  to  so  divide  such 
renewals  as  to  bring  the  outlay  within  the  compass  of  a 
revenue  charge  which  might  otherwise  be  postponed. 
Fortunately,  in  private  concerns  there  is  no  impediment  to 
a  proper  reserve,  or  the  retention  of  what  appears  to  be 
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profit,  a  retention  which  will  be  found  to  have  been  pro- 
vided and  utilised  in  all  undertakings  that  have  survived 
over  a  course  of  years. 

But  while,  as  between  a  few  partners,  it  might  be  con- 
venient to  consider  all  these  circumstances  as  part  of  one 
general  system  of  depreciation,  they  would,  in  the  case  of 
numerous  partners,  or  of  a  joint-stock  company,  be  more 
properly  provided  for  by  a  Reserve-fund,  stated  in  the 
accounts,  and  distinct  from  the  depreciation  by  wear  and 
tear.  For,  as  it  is  impossible,  by  a  mere  annual  writing-off, 
to  exactly  balance  uncertain  contingencies,  the  grouping  of 
all  together  may  tell  unfairly  in  either  direction  on  the 
holding  of  those  who  have  only  a  fleeting  interest  in  the 
undertaking,  or  who  cannot  afford  to  stand  by  their  invest- 
ment to  a  future  day. 

With  these  contingencies  in  view,  the  provision  for  de- 
preciation and  reserve  should  be  liberal  in  the  first  instance. 
Life  Assurance  affords  analogous  examples.  The  premiums 
are  based  on  three  main  factors,  namely,  the  probabilities 
of  life,  as  shown  by  past  statistics  of  mortality,  on  the  per- 
centage of  interest-  that  may  be  earned  on  the  investments 
of  accumulating  funds,  and  on  the  cost  of  working  the 
undertaking.  But  premiums  so  arrived  at  are  always  loaded 
to  protect  the  assurance  company  against  exceptional  epi- 
demics or  catastrophes,  or  against  a  falling  off  in  the  rate  of 
interest  earnable,  or  against  some  special  outlay  for  litiga- 
tion or  otherwise  in  particular  years.  While  the  solvency  of 
the  concern  is  thus  the  first  consideration,  a  review  is  made 
at  periodical  intervals  of  five  or  seven  years.  If  the  special 
contingencies  have  not  occurred,  the  excess  of  premium  is 
returned  to  those  who  have  paid  them  as  a  so-called  "bonus  " 
or  "  share  of  profit."  The  return  is  occasionally  made  in 
the  form  of  a  money  payment,  but  generally  in  the  reduc- 
tion of  the  premium  or  an  addition  to  the  sum  assured. 
So  also  in  the  case  a  too-liberal  accumulation  of  reserve,  an 
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occasional  review  or  valuation  may  show  that  certain  con- 
tingent risks  have  not  occurred,  and  one  of  the  above  three 
methods  of  recoupment  may  be  adopted.  That  is  to  say — 
(i)  a  money  payment  in  the  form  of  dividend  or  bonus; 
(2)  reduced  rate  of  premiums  for  the  next  few  years,  i.e.  a 
reduced  rate  of  depreciation  or  contribution  to  a  reserve 
fund  ;  or  (3)  an  addition  to  the  capital  value  of  the  concern. 
The  last  may  be  deemed  the  conservative  or  safe  method. 
In  a  joint-stock  company  effect  may  be  given  to  such 
assumed  increase  in  value  by  the  higher  market-value  of 
the  shares  ;  further,  the  original  capital  of  a  company  may 
be  increased,  under  such  circumstances,  by  the  distribution 
to  the  shareholders  of  new  shares  as  a  "  stock  dividend." 

To  those  who  are  concerned  in  the  management,  and 
who  know  the  basis  on  which  a  general  rate  has  been  ar- 
rived at,  the  name  by  which  the  provision  is  stated  may  be 
a  matter  of  indifference  ;  but  to  partners  or  shareholders 
who  are  unaware  of  the  circumstances,  a  separate  reserve 
fund  will  ensure  a  fairer  valuation  of  their  property ;  and 
in  case  of  a  change  or  termination  of  the  partnership,  or  of 
a  cessation  of  the  business,  there  is  then  a  specific  fund  in 
hand  which  may  even  render  a  valuation  unnecessary.  But 
those  who  are  responsible  for  the  management  sometimes 
prefer  to  include  in  the  depreciation  rate  what  is  really  a 
reserve  or  insurance  fund,  so  as  to  disguise  the  economies 
they  are  practising,  and  avoid  the  claims  of  shareholders 
who  might  prefer  to  divide  and  appropriate  an  undiminished 
income. 

On  the  other  hand,  it  is  sometimes  the  case  that  instead 
of  actually  writing  down  the  value  of  machinery  and  plant, 
the  full  or  original  value  is  retained  in  the  inventory,  showing 
a  favourable  balance  in  the  profit  and  loss  account,  and  a 
separate  fund,  entitled  "  Depreciation  and  Reserve,"  is  es- 
tablished by  the  application  of  part  of  the  profits.  The 
association  of  these  two  matters  under  such  a  designation 
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may,  however,  be  misleading  if  shareholders  are  led  by  it 
to  believe  that  there  is  an  actual  fund  at  their  disposal,  while 
the  book  entry  really  represents  the  estimated  loss  by  what 
is  worn  out  or  obsolete.  It  is  true  that  the  writing  down 
of  values  may  to  some  extent  be  deemed  an  insurance  or 
reserve  against  unknown  contingencies,  though  for  conveni- 
ence included  under  the  name  of  depreciation.  This  course 
is  sometimes  adopted  instead  of  setting  apart  a  separate 
fund  available  in  money  or  money's  worth  solely  as  a 
reserve. 

One  of  the  great  leaders  of  industry  in  the  north  of 
England,  in  propounding  a  scheme  for  the  sharing  of  profits 
between  the  shareholders  and  the  workmen,  proposed — 

''  That  in  dealing  with  the  profits  there  should  not  only  be  first 
a  small  minimum  dividend  paid  to  the  capitalists,  but  that  there  should 
also  be  something  set  apart  for  depreciation,  developments  and  reserve 
before  dealing  with  the  balance,  which,  only  after  such  a  charge,  could 
be  considered  as  net  divisible  income.  These  allotments  to  the  fund 
mentioned,  though  they  may  vary  from  year  to  year,  cannot  be  dis- 
pensed with  if  any  reasonable  hope  of  prosperity  is  to  be  expected.  A 
wise  management  must  make  provision  for  the  replacement  of  the 
plant  and  machinery,  not  merely  in  view  of  the  wear  and  tear  it  is 
constantly  undergoing,  but  also  of  the  possibility  that  any  day  portions 
of  it  may  be  superseded  by  some  device  more  rapid  and  ingenious — 
at  any  rate  in  some  way  more  economical.  Actual  losses  as  well  as 
gains  must  be  estimated.  There  may  be  litigation  in  respect  to 
alleged  bad  workmanship  or  by  bad  debts,  and  if  the  concern  is  to  be 
managed  with  enterprise,  funds  must  be  put  by  for  extensions  or  other 
development." 
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It  may  truly  be  said  that  industrial  concerns  cannot 
go  on  and  prosper  without  some  of  these  provisions  which 
should  at  all  events  take  precedence  of  dividends. 

The  current  of  events  may  be  the  reverse  of  those  just 
supposed.  Thus,  the  value  of  the  site  on  which  the  factory 
stands  may  be  increasing  in  value  by  the  growth  of  the  Increasing  value 
town  and  neighbourhood,  or  the  demand  for  the  products 
of  the  factory  may  be  increasing  at  a  greater  rate  than  the 
competitive  supply,  or  the  reputation  of  the  factory  may 
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be  increasing  its  trade  and  profit.     But  circumstances  such 
as  these,  however  much  they  may  increase  the  real  value 
of  the  undertaking  and  may  justify  a  corresponding  valua- 
tion in  the  case  of  change  of  partnership  or  sale  of  shares, 
cannot  safely  be  set  against  such  contingencies  as  are  referred 
Deterioration      to  on  the  previous  page,  nor  against  actual  physical  deterio- 
continues.        ration  of  the  plant.     The  latter,  as  a  distinct  and  unavoid- 
able circumstance,  should  be  dealt  with  on  its  merits,  and 
improvements  in  another  direction  be  left  to  a  subsequent 
Seepage  156.      valuation,  when  the  real  maximum  value  has  to  be  ascer- 
tained. 

Although  liberal  writing-down    may,  in    the  books  of 
Proprietors       account,  show  diminishing  values  of  plant,  proprietors  are 
not  unp^venshed  ^^^^  ^^  poorer  merely  because  of  book-entries.     The  real 
depreciation.      value  of  capital  invested  in  industrial  undertakings  is  mea- 
sured by  the  income  it  produces.     The  income  available 
for  division  may  be  diminished  for  a  while,  but  the  capital 
remains,  and  if  the  plant  has  been  unduly  depreciated  the 
true  value  will  show  itself  in  improved  dividends,  or  will 
revive  in  a  new  valuation.     It  is  seldom  that  even  the  book 
See  Frontispiece    value  is  diminished,  as  the    amount  written  off  on  one 
and  page  120.      side  of  the  account  is  generally  balanced  on  the  other  side 

by  expenditure  on  new  plant. 

Depreciation  It  is  endeavoured  in  this  treatise  to  show  the  different 

*^rServe^s!^each^  functions    of    Depreciation,    Reserves   and    Sinking-fund. 

have  their  place.  They  each  have  their  place,  and  in  large  affairs  they  should 

be  dealt  with  separately.     For  more  moderate  undertakings 

the  provision  for  meeting  them  may  be  conveniently  united 

in  the  general  term  of  Depreciation,  and  the  application  of 

Sinking-funds,    such  a  fund  to  any  one  of  the  three  divisions  or  purposes 

^^^'      '         can  be  made  as  occasions  arise. 

In  considering  the  necessity  for  a  Reserve,  it  is  natural^ 
especially  in  regard  to  a  new  undertaking  with  modern 
equipment,  to  regard  as  a  remote  risk  any  further  liability 
to  changes  beyond  those  which  a  usual  depreciation  rate 
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for  wear  and  tear  will  cover,  but  the  history  of  the  past 
shows  too  many  radical  and  unexpected  events  to  justify 
so  sanguine  an  expectation. 

The  term  Reserve  has  a  wider  significance  than  the 
depreciation  of  plant  for  wear-and-tear,  which  has  been 
described  in  the  preceding  pages,  and  which  is  referred  to 
in  greater  detail  in  later  chapters.  In  all  commercial  under- 
taking there  are  risks  that  ought  to  be  provided  for,  some  of 
which  may  be  covered  by  specific  insurance.  There  is  the 
risk  of  Fire,  or  of  claims  by  workmen  under  the  Employers' 
Liability  Act.  There  are  other  contingencies  which  cannot 
be  so  defined  and  insured  against,  such  as  bad  debts,  strikes 
or  lockouts,  litigation,  or  changes  of  trade  by  superior  inven- 
tions patented  by  others.  There  are  again  changes  in  pro- 
cesses, which  may  render  plant  obsolete  long  before  the  de- 
preciation fund  has  brought  down  its  value  to  such  a  level. 
A  Reserve  provides  for  these,  and  may  be  trenched  on  for  still 
other  purposes.  It  can  even  be  used  for  the  equilisation  of 
dividends,  but  where  trading-concerns  have  surplus  profits 
available  for  this,  a  special  fund  is  often  created  for  it. 
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Almost  all  the  industrial  undertakings — factories  and 
works — which  have  lasted  and  prospered  for  more  than 
30  years  owe  their  endurance  and  success  during  fluctua- 
tions of  trade  and  changing  methods  to  one  main  condition 
common  to  them  all.  The  proprietors  have  either  had 
spare  capital  available  from  the  commencement,  or  have 
been  able  and  willing  year  by  year  to  set  aside  a  proportion 
of  their  earnings  as  a  Reserve  to  meet  the  various  contin- 
gencies alluded  to.  This  is  obviously  better,  if  it  be  possible, 
than  the  raising  of  capital  on  debentures,  a  course  which 
has  drawbacks  as  well  as  advantages. 

Perfection  is  never  entirely  attained  in  a  manufacturing 
business.  Not  only  does  every  improvement  pave  the  way 
to  another,  but  competition  from   those  who  have  better 
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machinery  at  command  often  compels  a  similar  advance. 
Some  examples  may  be  cited  as  appropriate  to  the  present 
purpose,  and  may  suggest  caution  for  the  future.  There  is 
much  scope  for,  and  likelihood  of,  such  alterations. 

The  effective  power  generated  by  the  best  steam-engine 
is  still  less  than  one-fifth  of  the  potential  heat-force  of 
the  fuel  consumed.  Much  of  the  loss  is  due  to  the  trans- 
mutation of  heat  through  water  and  steam,  but  till  some 
rotary  form  of  gas-engine,  instead  of  the  present  recipro- 
cating motion,  is  effectively  given  to  such  machines,  there 
will  be  restricted  scope  for  gaseous  fuel.  Such  fuel  would 
render  unnecessary  the  expensive  chimneys  which  disfigure 
manufacturing  towns. 

The  invention  of  the  steam-turbine,  particularly  with  a 
view  to  a  cheaper  and  more  concentrated  application  of 
electric-force,  has  superseded  the  ingenious  and  highly 
finished  high-speed  reciprocating-engines  which  had  been 
so  successful,  and  which  have  to  be  sold  second-hand  at 
reduced  prices  for  other  purposes.  The  same  kind  of 
turbine  has,  on  a  larger  scale,  been  applied  to  steam-ships, 
and  altered  much  of  the  subsidiary  marine  machinery 
which  gave  employment  to  so  many  engineering  factories. 

The  processes  of  Steel-making,  which  followed  the 
Bessemer  inventions  of  1850-60,  widened  the  scope  for 
further  discoveries.  The  subsidiary  introduction  of  the 
basic  process  utilising  inferior  ores,  and  of  the  open-hearth 
system  of  furnaces  which  allowed  finer  gradations  of  kind 
and  quality,  were  only  brought  to  success  by  apparatus  of  an 
entirely  new  kind,  involving  the  abandonment  of  expensive 
plant,  including  elaborate  brickwork,  foundations,  furnaces 
and  machinery,  \yhich  had  become  useless  for  the  desired 
purpose. 

The  introduction  of  cheap  steel  entirely  changed  the 
manufacture  of  rails,  and  though  it  created  a  beneficial 
industry,   the   old    rail-plant   had    to   be   entirely   altered. 


Examples  of  Obsolete  Plant. 


47 


Steel  plates,  not  only  stronger  but  much  cheaper  than  iron 
plates,  revolutionised  the  ship-building  trade,  and  also 
rendered  possible  the  construction  of  bridges,  buildings  and 
structures  impossible  before,  and  of  boilers  which  could 
resist  steam-pressures  higher  than  could  previously  be  dealt 
with.  New  machinery  was  required  for  all  these  changes. 
As  steel  could  be  made  in  larger  and  heavier  pieces  than 
iron,  more  powerful  presses  and  hammers  were  needed, 
and  these  superseded  the  old  machines  and  rendered  them 
almost  valueless. 

In  the  heavy  trades  such  as  Blast-furnaces,  Steel-works, 
Rolling-mills,  not  only  had  new  plant  to  be  established, 
but  the  arrangement  of  it  was  new.  In  Ship-yards,  dry- 
docks  had  to  replace  old  building-slips  ;  and  these  had 
not  only  to  be  covered  and  well  lighted,  but  had  to  be 
equipped  with  powerful  electric  cranes  to  utilise  full 
working-hours  in  all  seasons.     Old  plant  was  scrapped. 

New  systems  of  power-transmission  have  changed  the 
old  methods  of  transport.  Modern  steel  allows  of  wire- 
ropes  for  transporters  and  conveyors.  Compressed-air  serves 
where  hydraulic  power  was  slow  and  inappropriate,  and 
with  the  adjunct  of  powerful  explosives,  makes  possible 
mining  operations  and  mountain-tunnelling  impossible 
before.  All  these  inventions  rendered  obsolete  valuable 
patterns  and  special  tools  which  no  ordinary  system  of 
depreciation  had  provided  for. 

Town  tramways  have  in  the  course  of  30  years  changed 
from  horse-traction  to  small  locomotives,  then  to  wire- rope 
haulage,  then  to  the  overhead  electric-trolley  system,  and 
later  to  the  underground  conduit,  which  is  likely  in  the 
early  future  to  become  obligatory  in  all  large  cities.  No 
ordinary  sinking-fund  will  replace  the  capital  lost  by  such 
changes.  Power-transmission  by  electricity  has  superseded 
shafting  and  toothed-wheels,  and  rendered  useless  the 
numerous  costly  wheel  patterns  included  in  the  assets  of 
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engineering-works,  and  only  partly  written-down  by  depre- 
ciation. 

Chemical  investigations  and  the  advantages  obtained 
from  them  have,  in  many  trades  where  scientific  methods 
were  formerly  unknown,  made  the  laboratory  the  centre  of 
the  organisation,  and  caused  much  plant  to  be  discarded. 

The  methods  of  making  Portland  cement  have  been 
almost  entirely  changed  since  1890  ;  higher  standards  of 
quality  have  been  imposed,  and  the  British  manufacturers 
who  had  at  their  command  the  most  favourable  combina- 
tion of  conditions  in  the  world,  have  not  only  had  to  dis- 
card their  old  plant,  but  have  had  to  replace  it  by  more 
expensive  machinery,  in  order  to  hold  their  place  against 
keen  foreign  competition. 

The  more  extended  knowledge  of  chemistry,  has  been 
a  principal  cause  and  justification  of  many  radical  alterations. 
In  numerous  leading  trades  the  whole  net  profit  may  depend 
on  the  utilisation  of  by-products  requiring  special  plant. 
Such,  for  instance,  is  the  saving  of  sulphate-of-ammonia  from 
the  plant  of  producer-gas,  and  basic  slag  from  steel-works. 
Combinations  of  this  kind  may  suffer  from  unsuitable 
conditions  of  transport — additional  branch-lines  of  railway 
may  be  necessary,  or  removal  of  works  to  places  where  such 
facilities  are  available. 

Electro-metallurgical  processes  and  electro-chemical  in- 
ventions are  already  at  work,  and  being  rapidly  developed. 
When  the  electric  current  can  be  generated  by  improved 
heat-engines  as  just  described,  or  by  natural  water-power 
in  countries  where  rapid  streams  are  perennial,  then  heat 
can  be  developed  at  less  cost,  and  electro- force  transmitted 
long  distances.  The  melting  of  metals  by  heat  so  generated 
will,  when  properly  developed,  render  available  various 
metallurgical  trades  in  countries  like  Italy  and  Switzerland 
which  have  but  little  coal. 


The  examples   given    in   this   chapter  of  the   various 
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circumstances  that  contribute  to  a  reduction  in  value,  have 
been  selected  mainly  from  works  connected  with  the 
Engineering  and  kindred  trades.  The  same  principles 
apply,  however,  to  almost  all  manufacturing  industries  ;  and 
the  conclusions  drawn  will  show,  in  the  same  way,  that 
depreciation  to  provide  for  wear  and  tear  as  estimated  from 
previous  experience,  will  not  cover  the  many  other  con- 
tingencies to  which  almost  all  industrial  enterprises  are 
open. 

The  Textile  trades  afford  conspicuous  examples  of  how, 
because  of  new  inventions,  entire  reconstruction  is  becoming 
necessary.  Old  buildings  appropriate  to  the  machines  and 
operations  for  which  they  were  constructed,  may  be  quite 
unsuitable  for  the  larger  machines  and  sequence  of  pro- 
cesses which  have  become  essential  to  a  profitable  trade. 
The  width  between  walls  or  supporting-columns,  the  head- 
way below  roof-beams,  the  strength  of  floors,  or  the  small 
amount  of  light  may,  some  or  all  of  them,  entirely  hinder  the 
introduction  of  modern  plant.  Not  only  in  regard  to  build- 
ings but  in  the  arrangement  of  motive-power  and  its  trans- 
missions to  the  various  machines,  radical  changes  are  called 
for.  The  removal  of  steam  engines  and  boilers  from  a  fac- 
tory, when  power  can  be  conveniently  and  cheaply  obtained 
from  a  central  Electric  station,  while  it  may  set  free  much 
valuable  space  for  the  purpose  of  manufacture,  will  involve 
the  scrapping  and  writing-down  of  such  discarded  plant  as 
steam  engines,  pipes,  shafting,  pulleys,  and  tooth-wheels. 

Some  of  these  changes  are  rendered  necessary  by 
new  legislation.  Factory  Inspectors,  Sanitary  Inspectors, 
and  those  who  administer  the  Mines  Regulation  Acts,  or 
Municipal  by-laws,  forbid  old  methods  and  insist  on  such 
alterations  or  restrictions  as  involve  considerable  outlay 
and  even  in  some  cases  removal  to  another  site,  leaving 
behind  buildings  and  plant  which  stand  at  a  book-value 
quite  irrecoverable.     Conspicuous  examples  may  be  seen 
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See  also  page  loi. 


of  Railway  Companies  finding  it  necessary  to  dismantle  their 
workshops,  scrap  much  of  their  plant,  and  remove  to  other 
towns  or  districts  where  the  conditions  are  more  favourable. 
Parliamentary  powers  for  the  acquisition  of  fresh  capital 
may  be  rendered  necessary  by  such  changes. 
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The  question  sometimes  arises  whether  the  values  set 
apart  as  a  Reserve  may  properly  be  employed  in  the  busi- 
ness itself,  or  whether  they  should  be  invested  outside  the 
business.  If  the  object  be  to  maintain  assets  beyond  the 
nominal  capital,  the  reserve  may  often  be  best  employed 
in  the  business.  The  land,  buildings,  or  plant  may  be  ex- 
tended out  of  revenue  and  the  increased  capital  value  may 
be  treated  as  a  reserve,  and  so  shown  in  the  books  of 
account,  this  disclosure  affording  information  alike  to  out- 
going and  incoming  partners.  The  redemption  of  Deben- 
tures or  Loans  is  another  means  of  forming  a  reserve,  as 
presumably  the  power  of  again  borrowing  will  be  thereby 
retained.  If,  however,  the  object  be  to  have  a  fund  avail- 
able to  meet  a  sudden  call,  the  reserve  may  be  more  pru- 
dently invested  in  securities  of  a  kind  easily  realisable. 
The  advantages  and  drawbacks  depend  upon  the  nature  of 
the  business  and  its  risks. 

Private  firms  and  Limited  Companies  are  free  to  estab- 
lish Reserves  and  invest  them  as  the  managers  deem  best, 
subject  only  to  the  approval  of  their  Shareholders  and 
Auditors.  But  as  has  already  been  referred  to.  Municipal 
undertakings  in  Great  Britain  are  subject  to  the  rules  and 
restrictions  of  the  Local  Government  Board.  The  periods 
of  the  Sinking-funds  established  under  these  authorities 
for  repaying  loans  are  supposed  to  cover  the  wasting  of 
values  from  any  cause,  and  while  current  expenditure  for 
repairs  may  be  made  out  of  Revenue  as  they  occur,  any  re- 
serve beyond  this  must  be  invested  outside  municipal  funds. 
In  other  words,  the  full  revenue  of  any  trading  undertaking. 
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after  paying  the  sinking-fund  charges,  must  be  handed 
back  to  the  ratepayers,  i.e.  credited  to  them  in  reduc- 
tion of  rates  or  specifically  invested  with  their  knowledge 
and  approval  in  outside  securities.  This  has  the  inconve- 
nience of  preventing  prudent  managers,  who  foresee  heavy 
renewals  or  replacements  in  view  before  the  capital  charge 
has  been  extinguished  by  the  sinking-fund,  from  accumu- 
lating a  fund  specially  for  the  purpose. 

This  arbitrary  rule  sometimes  induces  a  thrifty  manager, 
when  a  good  surplus  revenue  is  available,  to  effect  as  a 
departmental  and  revenue  charge,  immediate  renewals, 
which  might  otherwise  have  been  postponed. 
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CHAPTER   II. 

DIVISION    INTO   CLASSES   FOR   DEPRECIATION. 
PRELIMINARY   EXPENSES.      GOODWILL. 
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In  order  to  estimate  correctly  the  alteration  in  value  which 
the  capital  sunk  in  factory  plant  undergoes  from  year  to 
year,  it  is  necessary  to  have  some  record  of  the  original 
value  or  cost  as  a  starting-point.  If  the  factory  has  been 
bought,  the  price  forms  this  basis  ;  if  it  has  been  built  and 
equipped  by  the  occupiers,  there  will  presumably  be  a  record 
of  capital  expenditure,  or  at  any  rate  an  inventory  of  plant. 
If  even  this  be  wanting,  which  occasionally  happens  in 
factories  which  have  grown  up  by  slow  and  irregular  addi- 
tions, and  it  be  desired  to  inaugurate  a  proper  system,  a 
valuation  will  be  necessary,  to  which  subsequent  deprecia- 
tion rates  can  be  applied.  It  may  be  that  each  annual 
review  will  show  a  growth  of  value  by  mere  extension, 
even  after  deducting  for  deterioration  ;  but  it  is  important 
to  take  strict  account  of  the  latter,  so  as  not  to  allow  the 
nominal  capital  to  be  unduly  swelled. 

In  some  undertakings,  not  only  the  method  but  the 
rate  of  depreciation  is  fixed  in  the  deed  of  partnership  or 
articles  of  association.  It  may  have  been  a  wise  precau- 
tion to  agree  upon  the  principle  of  writing-off,  and  even 
to  fix  a  minimum  rate,  but  it  is  obviously  impossible  to 
thus  decide  in  advance  on  an  absolute  rate.  Sometimes  it 
is  prescribed  that  deterioration  by  time  and  use  shall  be 
met  by  applying  a  fixed  proportion  of  the  profits  to  make 
good  what  has  been  lost.     This  method  is  more  frequently 
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adopted  in  the  articles  of  joint-stock  undertakings  in  France 
than  in  England  ;  but  it  is  obviously  unsound,  as  deteriora- 
tion goes  on  even  if  no  profits  are  being  made.  A  percen- 
tage on  the  output  or  cost  value  of  the  products  would  be 
a  better  plan,  and  by  referring  to  the  accounts  of  preceding 
years  a  fair  rate  from  this  point  of  view  may  be  established. 
While  however  this  is  useful,  and  indeed  necessary,  in  esti- 
mating the  cost  of  future  production,  it  is  not  the  best  for 
dealing  with  the  past.  A  percentage  on  the  capital  value 
as  it  was  left  at  a  previous  review,  is  for  this  purpose  the 
most  suitable.  The  sound  plan  is  to  write  off  this  percen- 
tage every  year,  besides  charging  to  revenue  the  expenditure 
for  minor  repairs.  It  is  however  permissible,  in  determining 
the  rates  of  writing  off  for  any  year,  to  take  into  account 
the  activity  or  slackness  of  certain  departments.  Credit 
has  also  to  be  taken  in  the  plant  account  for  actual  re- 
newals and  additions  which  have  been  made. 

If  the  depreciation  is  to  provide  for  contingencies,  as 
well  as  for  current  wear  and  tear,  it  is  obvious  that  until 
a  factory  has  been  working  for  some  years,  any  annual 
rate  adopted  must  be  tentative  and  subject  to  occasional 
adjustment.  If  a  very  low  rate  be  adopted,  and  yet  after 
a  course  of  years  be  shown  to  have  been  sufficient,  it  does 
not  follow  that  the  original  adoption  of  such  a  rate  was 
prudent.  Risks  have  been  run,  and  should  have  been 
properly  provided  for. 

The  great  diversity  of  system  renders  a  comparison 
between  the  practice  in  different  factories  difficult.  In  one, 
the  greatest  attention  will  be  paid  to  repairs  ;  renewals  and 
even  extensions  will  be  effected  out  of  revenue,  and  little  or 
nothing  written  off  for  depreciation.  In  another,  an  ample 
provision  may  apparently  be  made  in  the  capital  account 
for  depreciation  ;  but  repairs  may  be  neglected,  and  a  too 
liberal  addition  made  to  capital  for  so-called  new  plant. 

To  facilitate  a  correct  estimate  of  deterioration,  it  is 
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expedient  in  many  undertakings  to  divide  the  property 
into  classes,  and  to  deal  separately  with  each.  Sometimes 
it  is  preferred  to  write  off  at  one  average  rate  from  the 
whole  of  the  sunk  capital  ;  and,  if  this  average  happens  to 
be  a  fair  one,  the  method  has  the  advantage  of  simplicity. 
If,  however,  this  course  is  adopted,  the  average  should  be 
first  arrived  at  and  occasionally  checked  by  an  analysis 
of  the  separate  classes.  For  the  average  is  liable  to  be 
affected  by  the  vicissitudes  of  particular  years,  and  without 
modification  may  lead  to  considerable  error.  For  instance, 
the  manufacturing  work  of  one  year,  or  a  series  of  years, 
may  have  told  more  severely  on  certain  parts  of  the  plant 
or  buildings  than  on  other  parts,  and  if  the  wear  and  tear 
due  to  such  work  have  not  been  sufficiently  noted,  esti- 
mates for  future  operations  of  a  similar  kind,  which 
allow  only  for  the  previous  depreciation  rate,  may  prove 
erroneous. 

There  are  frequent  instances  of  joint-stock  companies 
and  others  engaged  in  multifarious  operations,  where  a 
certain  total  result  of  profit  is  obtained,  concerning  which 
insufficient  analysis  is  made  to  ascertain  to  which  branch 
it  is  due.  A  company  whose  business  is  the  manufacture 
of  iron  or  steel  may  be  the  owners  of  coal  and  iron  mines 
beyond  the  requirements  of  their  own  work,  and  they  may 
sell  the  surplus  output.  In  addition,  they  may  own  adjacent 
lands  and  houses  from  which  they  derive  rents.  It  is  pos- 
sible that  obsolete  methods  of  manufacture  may  be  continued 
because  the  latter  sources  of  revenue  provide  a  dividend  on 
the  whole  undertaking.  It  is  well  that  the  accounts  should 
disclose  this,  because  if  not,  the  wrong  system  may  continue 
unnoticed  by  the  directors  or  shareholders.  In  the  absence 
of  a  proper  analysis,  the  most  remunerative  class  of  opera- 
tions may  be  neglected,  or  contracts  may  be  taken  in  other 
branches  at  prices  which  would  show  a  loss  if  the  deteriora- 
tion of  plant  due  to  them  were  properly  allotted.     As  a 


Division  into  Classes. 


55 


corollary  to  the  foregoing,  it  should  be  held  dangerous  to 
establish  an  average  rate  merely  because  it  has  been  found 
appropriate  in  some  other  factory  apparently  similar,  but 
where  the  conditions  are  really  different. 

Sometimes  an  equal  instalment  is  written  off  every 
year  from  the  original  value  of  the  plant ;  sometimes  each 
machine  or  item  of  plant  is  considered  separately ;  but  it 
is  more  usual  to  write  off  a  percentage,  not  of  the  original 
value,  but  from  the  balance  of  the  plant  account  of  the 
preceding  year.  Thus,  if  at  the  end  of  the  first  year  5  per 
cent,  had  been  written  off  ;^ioo,  then  the  5  per  cent,  will 
in  the  second  year  be  written  off  ;^95,  and  so  on.  Addi- 
tions made  within  the  year  may,  however,  neutralise  such 
reductions,  and  in  many  cases  increase  the  actual  total 
capital  value. 

When  dividing  into  classes  the  capital  sunk  in  manu- 
facturing plant,  it  may  be  desirable  to  have  various  distinct 
general  categories ;  but  minute  subdivision  is  generally  im- 
practicable or  inconvenient. 

The  following  is  an  example  of  the  classification  some- 
times adopted  in  factories  as  well  as  in  other  industrial 
concerns  : — Preliminary  expenses ;  Goodwill ;  Land,  includ- 
ing adaptation  ;  Buildings  and  wharfs ;  Steam-engines,  gas- 
engines,  boilers  and  furnaces  ;  Fixed  plant  and  machinery ; 
Electric  plant ;  Small  loose  plant  and  tools ;  Horses.  To 
these  must  be  added  assets  of  a  Terminable  or  Wasting 
kind,  such  as  leases  or  minerals,  and  for  which  special  de- 
preciation or  a  separate  sinking-fund  is  necessary. 

In  embarking  on  a  new  enterprise  there  is  often  an 
outlay  of  capital  for  Preliminary  expenses,  giving  no  actual 
asset  in  buildings,  plant,  or  other  tangible  property.  Such 
are  the  legal  expenses  connected  with  the  formation  of  a 
joint-stock  company,  and  in  some  cases  there  are  the  ex- 
penses of  obtaining  an  Act  of  Parliament  or  other  official 
sanction.     Outlay  of  this  kind  may  be  just  as  necessary  to 
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the  purpose  in  view  as  any  other  part  of  the  expenditure, 
and  may  have  been  foreseen  and  reckoned  on  as  part  of 
the  required  capital.  While,  however,  the  earnings  of  the 
undertaking  may,  so  long  as  they  continue,  afford  a  profit 
on  such  preliminary  or  accessory  outlay,  the  latter  may  be 
quite  valueless  as  an  asset  in  the  event  of  a  sale  or  winding- 
up,  and  therefore  it  is  a  prudent  policy  to  cancel  quickly 
this  portion  of  the  capital  by  writing  it  off  annually  out  of 
the  earlier  earnings.  A  valuation  or  sale  will  disclose  the 
real  value. 

This  course  is  not  always  adopted,  but  in  new  Municipal 
undertakings  it  has  been  made  obligatory.  The  policy  of 
Parliament  in  sanctioning  local  loans,  is  to  require  a  more 
rapid  repayment  by  sinking-fund  of  the  costs  involved  in 
the  promotion  of  Bills  by  local  authorities  than  of  expendi- 
ture, affording  some  tangible  assets.  Thus,  while  periods 
of  repayment  by  sinking-fund  ranging  from  15  to  60  years 
may  be  allowed  for  actual  works  or  purchases,  according 
to  their  nature,  parliamentary  or  promotion  expenses  have 
generally  to  be  written  off  in  five  years.  In  Municipal 
undertakings,  however,  much  of  the  preliminary  work  is 
done  by  officials  whose  salaries  and  expenses  are  not  always 
sufficiently  charged  to  the  particular  enterprise  in  question. 

The  Legislature,  while  affording  protection  to  ratepayers, 
who  have  to  bear  the  burden  and  risk  of  loans  obtained  on 
their  behalf,  does  not  interfere  with  private  undertakings 
for  which  capital  is  voluntarily  subscribed,  and  in  many 
such  cases  no  preference  is  given  to  the  writing  down  of 
preliminary  or  promotion  expenses.  Prudent  administra- 
tors will  write  down  these  charges  as  soon  as  possible,  but 
too  frequently  they  are  left  as  a  permanent  part  of  the  in- 
vested capital.  For  instance,  in  a  case  where  one-fifth  of 
the  capital  has  been  spent  on  promotion,  land,  and  other 
items  not  subject  to  further  waste,  then  the  depreciation 
rate  is  applied  only  to  the  remaining  four-fifths.     This  is 
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the  principle  adopted  in  some  Electric  Companies.  There 
is,  however,  no  fixed  rule  in  such  cases  ;  and  in  joint-stock 
companies  each  board  of  directors,  assisted  by  their  audi- 
tors, and  guided  largely  by  the  income  at  their  disposal, 
act  as  seems  best  to  them. 

Railways,  as  already  referred  to,  afford  conspicuous 
examples.  In  Great  Britain  very  large  expenses  are  in- 
curred before  anything  is  spent  in  actual  works.  Prelimi- 
nary surveys,  costly  Parliamentary  procedure,  high  prices 
for  land,  and  compensation  for  supposed  injury  by  sever- 
ance or  otherwise,  have  added  greatly  to  the  cost  of  rail- 
ways and  yet  have  added  nothing  to  their  earning  power. 
Rates  of  carriage  may  be  imposed  which  will  afford  interest 
on  such  preliminary  expenditure,  but  if  competition  arises 
with  some  future  means  of  communication  unburdened  by 
these  heavy  charges,  the  earlier  company  may  be  com- 
pelled to  lower  their  rates  to  the  level  of  the  rival  concern. 
Although  investors  in  railway  shares  seldom  take  care  to 
distinguish  the  different  purposes  to  which  the  capital  out- 
lay has  been  applied,  or  to  value  the  available  assets,  and 
consider  only  the  annual  return  they  may  expect  on  their 
shares,  still  an  excessive  capital  may  involve  future  risk, 
as  above  explained.  If  such  preliminary  expenses  have 
not  been  written  off,  each  shareholder  has  to  insure  for  him- 
self against  the  risk  ;  and  it  is  to  be  noted  that  the  loss 
will  fall  primarily  on  the  ordinary  shareholder,  to  the  exclu- 
sion of  those  who  have  a  preferential  claim  on  the  revenue. 
Not  only  has  an  original  inflation  of  capital  to  be  con- 
sidered, but  periodical  additions  to  capital  for  similar  pur- 
poses. 

In  many  joint-stock  undertakings,  where  the  necessity 
is  recognised  of  writing  down  the  value  of  plant  exposed 
to  physical  decay,  promotion  expenses — sometimes  coupled 
with  capital  invested  in  land — are  specifically  excluded 
from  the  operation  of  a  depreciation-fund.     The  argument 
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advanced  is,  that  having  been  necessary  to  the  establishment 
of  a  new  enterprise,  it  is  not  right  that  present  shareholders 
should,  out  of  income,  extinguish  a  charge  for  the  benefit 
of  their  successors.  Against  this,  it  may  be  urged  that 
if  the  writing  down  is  known  to  all  concerned,  the  value 
of  the  shares  will  be  enhanced  accordingly.  It  should  be 
remembered  that  undertakings  established  under  statutory 
powers  may  have  to  maintain  or  extend  their  rights  by 
promoting  further  Bills  in  Parliament,  or  may  have  to  pro- 
tect their  shareholders  by  opposing  the  Bills  of  rival  com- 
panies. By  writing  down  the  earlier  outlay,  a  fund  is  formed 
for  such  later  expenditure  without  adding  more  to  the  capital 
originally  applied  to  this  purpose. 

Where  private  companies  are  working  under  a  lease  or 
other  limited  tenure,  which  entitles  them  to  some  compen- 
sation if  their  undertaking  is  taken  over  at  the  end  of  the 
term,  it  does  not  follow  that  all  preliminary  outlay  will  be 
allowed  in  calculating  for  compensation  purposes  the  "capital 
properly  expended." 

Where  preliminary  expenses  have  been  incidental  to 
the  purchase  of  Land  which  has  since  undoubtedly  risen 
in  value,  such  an  increment  may  be  held  to  sufficiently 
balance  the  expenses,  which  may  then  need  no  other  con- 
sideration, as  a  sale  at  any  future  time  would  recoup  the 
original  outlay.  Even  land  is  not  free  from  vicissitudes 
which  may  reduce  its  value  or  render  its  sale  difficult.  So 
long,  however,  as  the  facts  are  correctly  recorded  in  the 
books — so  that  in  the  case  of  a  change  in  partnership  or 
sale  of  shares  the  reduction  which  has  been  made  in  the 
burden  of  capital,  and  the  enhanced  value  of  the  shares^ 
will  not  be  lost  sight  of— the  writing-off  of  all  preliminary 
expenses  is  a  distinct  advantage. 

If  the  undertaking  has  been  purchased  as  a  going 
concern,  and  a  specific  sum  paid  for  Goodwill,  somewhat 
similar  considerations  will  arise.     No  rule  can  be  set  down 
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for  a  rate  of  depreciation  for  this  purpose.     If  the  amount    Cost  of  goodwill 
is  small,  it  may  be  wiped  off  at  once  out  of  the  earnings       written  off. 
of  the  first  few  years,  or  it  may  form  a  legitimate  object  Expenses  of  land 
to   which   the   surplus    profits   of    a   good   year   may  be        ^^°  *^®' 
applied. 

It  is  sometimes  argued,  even  by  experienced  auditors, 
that  to  commence  the  writing  down  of  goodwill  immedi-       *s  mg  v 
ately,  or  even  a  few  years  after  a  business  has  been  bought,  As  in  leaseioldg. 
would  be  an  acknowledgement  that  too  high  a  price  had  Seepages  103, 133. 
been  paid  for  it.     It  might  almost  as  well  be  urged  that  if 
a  leasehold  property  has  been  purchased,  it  is  not  necessary 
to  institute  in  the  first  year  a  sinking-fund  to  recover  the 
capital  at  the  end  of  the  term.     It  is  true  that  the  wasting 
nature  of  a  lease  is  evident,  while  the  durability  of  good- 
will is  unknown.     But  if  in  any  branch  of  trade  a  retrospect 
be  made  of  numerous  undertakings  profitable  fifty  years      Seepage  189. 
ago,  it  will  be  found  how  few  of  them  remain  and  continue 
to  prosper.     The  very  fact  that  goodwill  is  seldom  appraised 
at  more  than  from  one  to  three  years'  purchase  of  past 
average  profits,  shows  that  it  is  considered  to  have  a  doubtful 
or  fleeting  value. 

In  any  case  it  is  unwise  to  let  the  full  book  value 
remain.  When  a  general  Reserve  is  established,  it  may 
of  course  be  held  that  a  possible  wasting  or  declining 
value  of  the  goodwill   is  one  of  the  contingencies  so  pro-  Reserve 

vided  for,  and  that  no  specific  writing  down  is  necessary.  *^*"^^  ^°° 
This  might  be  reasonable  in  a  private  concern,  but  even  ^^/'A'^  ^ 
there  the  best  method  is  to  have  no  such  item  as  goodwill 
in  the  capital  account,  leaving  it  to  be  valued  only  on  a 
sale  or  re-organisation  of  the  business.  Where,  however, 
the  item  of  goodwill  appears,  or  where  it  is  known  that 
the  purchase-price  was  considerably  increased  because  it 
was  a  going  concern  or  one  earning  a  high  rate  of  profit, 
then  the  goodwill  should  be  specifically  written  down, 
otherwise  the  shareholders  may  consider  that  they  have 
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the  full  value  of  the  goodwill  and  the  reserve  also.  It  is 
obvious  that  the  stability  of  goodwill  depends  on  a  variety 
of  circumstances  which  cannot  be  assured.  A  change  of 
management,  or  vicissitudes  of  trade  beyond  the  control  of 
the  proprietors,  are  examples.  Where,  however,  specific 
outlay  continues  to  strengthen  and  maintain  the  goodwill, 
as  shown  by  profitable  results,  the  writing  down  may  be 
relaxed  or  balanced  by  additions. 

Goodwill  seems  hardly  to  apply  to  Municipal  under- 
takings, unless  to  express  the  statutory  monopoly  which  is 
enjoyed.  It  is  sometimes  endeavoured  to  set  such  good- 
will as  a  credit  item  against  the  risks  other  than  wear  and 
tear  of  plant,  which  in  a  private  concern  would  demand  a 
reserve-fund.  The  assured  continuance  of  the  undertaking 
having  already  been  taken  into  account  as  an  asset  in 
claiming  and  obtaining  long  sinking-fund  periods  for 
the  original  loans  for  capital  outlay,  can  hardly  be  used 
again  to  justify  neglect  in  providing  for  contingencies  which 
may  occur  during  the  repayment  period.  The  risks  of  the 
unknown,  especially  those  of  obsoleteness,  are  as  great  with 
municipal  as  private  undertakings.  Electrical  and  other 
modern  inventions  involve  such  risks,  of  which  examples 
have  already  been  given.  They  could  not  be  anticipated, 
but  a  reserve  accumulated  year  by  year  would  have  provided 
funds  with  less  burden  than  by  raising  fresh  loans  on  each 
occasion  when  the  old  plant  was  discarded. 

Advertising  in  newspapers  and  otherwise  may  have 
been  one  of  the  means  by  which  the  business  of  a  firm  or 
company  has  been  established,  maintained,  or  extended. 
Though  it  may  be  rightly  deemed  a  prudent  and  thrifty 
course  to  charge  all  such  outlay  to  the  revenue  of  the  year 
in  which  it  occurs,  such  a  principle  needs  some  qualifica- 
tion. Advertising  is  hardly  ever  successful  unless  it  be 
persistent,  and  it  is  a  mistake  to  attribute  results  in  any 
period  to  concurrent  expenditure.     New  expenditure  main- 
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tains  and  fructifies  the  outlay  of  previous  years,  and  from 
this  point  of  view  it  would  appear  fair  to  charge  some  of 
the  outlay  to  capital.  To  do  this  directly  might  be  a 
dangerous  course,  as  the  advantageous  effect  of  past  outlay 
may  at  any  time  be  diluted  and  speedily  terminated  by 
relaxing  or  discontinuing  such  expenditure.  That  is  to 
say,  as  there  is  no  tangible  asset,  it  might  be  imprudent 
and  unsound,  unless  with  special  safeguards,  to  divide  as 
profit  an  increased  income  shown  in  the  accounts  by 
charging  forward  some  of  the  advertising  outlay. 

Such  expenditure,  however,  has  been  well  compared 
to  the  sowing  of  seed  for  future  benefit,  as  the  effect  will 
survive  for  a  while  after  the  advertising  is  stopped.  On  this 
principle  some  firms  charge  two-thirds  of  their  expenditure 
to  a  suspense  account,  which  is  written  off  in  two  subse- 
quent years.  When  once  this  system  has  been  applied  for 
two  years,  the  total  annual  charge  is  as  though  all  current 
expenditure  were  charged  to  the  revenue  of  the  year  in 
which  it  occurs,  but  there  is  always  two-thirds  of  a  year's 
outlay  standing  in  the  books  as  an  asset  to  be  paid  for  by 
new  partners  or  shareholders  who  will  reap  the  benefit  of 
it.  On  this  plan,  if  at  any  time  the  advertising  ceases,  the 
asset  is  written  off  in  two  years,  and  the  newcomer  pays 
nothing  for  it,  except  so  far  as  the  goodwill  is  still  deemed 
to  be  enhanced  by  the  past  expenditure. 

It  will  be  seen  from  the  views  set  forth  here,  and  on 
other  pages,  that  there  may  be  cases  where  it  would  be 
unfair,  as  between  partners,  to  write  off  entirely  out  of 
present  earnings  an  outlay  for  preliminary  expenses  which 
was  necessary  to  the  establishment  of  the  business,  and 
of  which,  therefore,  future  earnings  might  justly  bear  a 
share.  Also,  that  there  may  be  cases  where  the  goodwill 
forms  so  real  and  important  an  asset  that  it  would  be 
erroneous  to  cancel  it  entirely  in  the  capital  accounts. 
Such  a  case,  for  instance,  occurs  when  the  name,  or  trade- 
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Trade-mark.  mark,  or  brand  of  a  manufacturer  has  been  so  long  or 
widely  established  as  to  ensure  a  regular  or  profitable  flow 

See  page  \^(>.  of  business.  Those  who  are  reluctant  to  extinguish  the 
asset  of  goodwill  in  the  accounts,  should  remember  that 
when  a  business  or  share  in  an  undertaking  is  bought  or 
sold,  the  real  basis  of  value  is  the  income  that  has  been 
obtained  and  which  may  be  expected  to  continue  or  increase. 
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CHAPTER    III. 

LAND   AlSiD   BUILDINGS. 


Land  occupied  by  a  manufactory  generally  maintains  its 
full  value,  and  no  provision  for  depreciation  is  necessary. 
In  Great  Britain,  especially  in  large  towns,  the  tendency  is 
towards  a  growth  in  value.  The  factory  itself  may  have 
become  the  centre  of  an  industrial  population  engaged  in 
kindred  and  contributory  trades,  while  the  construction  of 
roads,  railways,  docks,  and  other  facilities  for  transport,  may 
largely  increase  the  value  of  the  site.  More  than  this,  the 
expenditure  for  clearing  and  preparation  of  the  site,  as  well 
as  the  formation  of  roads  and  wharfs,  may  have  added  a 
more  than  corresponding  value  to  the  land. 

Where  a  factory,  originally  built  in  an  open  neighbour- 
hood, has  been  long  established,  it  may  have  become  so 
surrounded  by  a  growing  town  as  to  have  acquired  value 
as  a  site  for  other  classes  of  buildings  entirely  dispropor- 
tioned  to  its  original  purpose  ;  and  in  large  cities  it  fre- 
quently occurs  that  a  factory  may  be  dismantled,  and  the 
site  sold  for  a  price  high  enough  to  pay  for  the  building 
of  a  larger  and  better  factory  elsewhere,  on  a  more  commo- 
dious site. 

While,  however,  it  may  be  equitable  in  the  case  of  a 
change  of  partners  or  business  to  re-value  the  site,  or  take 
into  account  its  prospective  value,  the  possible  increment 
should  not  be  mixed  up  with  the  annual  accounts  of  the 
undertaking  farther  than  to  justify  the  maintaining  the 
capital  value  of  the  land   itself  without  depreciation.     If 
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nothing  be  written  off  the  value  of  plant,  although  obviously 
deteriorated,  on  the  plea  that  the  increased  value  of  the 
land  balances  the  loss,  a  profit  thus  shown  is  obviously  not 
due  to  the  manufacturing  trade.  A  division  of  profits  from 
this  source  may,  however,  be  temporarily  justified  in  a  time 
of  depression,  to  allow  a  moderate  interest  on  capital,  but 
even  in  that  case  the  facts  should  be  shown  in  the  accounts. 

Although  town  lands  tend  to  rise  in  value,  there  are 
occasionally  cases  where  capital  so  invested  cannot  be  all 
recovered.  For  instance  the  growth  of  the  district,  the 
opening  out  of  railways  and  roads  in  a  new  direction,  or  a 
change  in  the  locality  of  the  trade,  may  leave  the  factory 
isolated  or  unfavourably  placed.  So,  again,  when  a  trade 
has  prospered  because  of  its  contiguity  to  a  certain  port,  a 
diversion  of  imports  or  exports  may  diminish  or  destroy  the 
trade  of  the  factory.  Again,  where  a  particular  industry  has 
flourished  where  materials  or  accessories  are  freely  imported, 
the  imposition  of  import  duties  may  entirely  alter  the  course 
of  trade  and  reduce  the  value  of  the  site. 

In  almost  all  manufacturing  towns  old  buildings  may 
be  seen  which  have  been  long  unoccupied,  the  owners  being 
reluctant  to  acknowledge  that  they  are  obsolete  and  value- 
less. The  factory  may  have  become  overcrowded  or  unsuit- 
able for  a  particular  business,  or  there  may  be  no  room  for 
extension,  and  removal  may  be  absolutely  necessary.  Sites 
which  have  been  occupied  by  gas-works  or  other  noxious 
trades  may  not  be  suited  for  general  purposes,  and  the  re- 
moval of  buildings  and  foundations  to  render  the  land  avail- 
able may  be  costly.  Again,  in  some  towns  factories  will  be 
found  which  have  been  left  untenanted  in  the  hope  that  the 
trade  which  has  become  obsolete,  or  diverted  to  another 
district,  may  be  restored.  When,  after  some  years  of  wait- 
ing, this  hope  is  abandoned,  and  when  it  is  resolved  to 
realise  whatever  value  is  available,  it  may  be  found  that  the 
site  has  been  left  out  of  the  stream  of  traffic  or  without  con- 
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venient  access.  In  order  to  render  the  abandoned  site  sale- 
able, the  dismantling  and  breaking  up  of  old  buildings,  the 
demolishing  of  lofty  chimneys  may  be  necessary.  The  out- 
lay for  clearing  the  site,  the  removal  of  massive  foundations 
and  adapting  the  land  for  some  new  purpose,  may  reduce 
the  net  sum  realised  much  below  that  at  which  the  land  and 
buildings  stood  in  the  books  of  account.  Even  while  the 
manufactory  is  still  a  going  concern,  it  might  be  prudent, 
with  such  risks  in  view,  to  write  off  something  from  the  ori- 
ginal value  of  the  land,  so  as  not  to  leave  all  the  burden  of 
the  loss  to  those  who  might  be  proprietors  at  the  time  of 
change.  Sometimes  depreciation  is  necessary,  not  because 
of  any  real  falling  off  in  value,  but  because  the  land  was 
bought  at  a  time  w^hen  prices  were  temporarily  inflated. 

Although,  as  a  general  rule,  it  is  held  that  no  deprecia- 
tion rate  is  needed  for  the  capital  sunk  in  land  and  its 
adaptation,  a  sinking-fund  is  necessary  where  the  money  has 
been  borrowed  by  some  public  body.  In  England  outside 
the  metropolis,  and  in  Ireland,  the  English  and  Irish  Local 
Government  Boards  respectively  fix  within  the  limit  of 
sixty  years  the  period  for  the  repayment  of  each  loan 
raised  under  the  general  Acts  dealing  with  the  Housing  of 
the  Working  Classes.  In  practice,  these  boards  usually 
allow  sixty  years  in  the  case  of  loans  for  land,  and  forty 
years  for  buildings.  In  allowing  forty  years  for  buildings 
that  term  is  applied  not  merely  to  bricks  and  mortar  and 
other  material  of  long  life,  but  also  to  a  variety  of  items 
many  of  which  are  from  the  outset,  or  may  by  ordinary 
wear  and  tear  speedily  become,  short-lived  ;  the  amount  of 
these  items  not  infrequently  bearing  a  large  proportion  to 
the  cost  of  the  outer  shell.  In  establishing  a  rate  or  forming 
a  reserve,  the  amount  allowed  for  repairs  and  renewals  should 
not  be  based  upon  the  probable  cost  of  repairs  during  the 
earlier  years  of  the  currency  of  the  loan,  when  the  houses  are 
new,  but  upon  the  probable  average  annual  cost  during  the 
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whole  period.  Leaseholds  need  special  consideration,  as 
there  may  be  covenants  stipulating  that  the  land  must  be 
freed  from  obstructions  when  the  term  ends. 

Buildings  may  be  considered  to  include  all  structural 
additions  to  the  land  ;  and  therefore  not  only  workshops 
and  offices,  but  wharfs,  sidings,  railways  and  tramways,  may 
for  the  present  purpose  be  placed  in  one  category.  It  very 
often  happens  that  in  the  accounts  of  manufactories  no 
allowance  is  made  for  deterioration  of  buildings,  it  being 
considered  that  if  kept  in  proper  repair  they  are  permanent. 
The  term  of  endurance  depends  primarily  on  the  solidity 
and  quality  of  the  original  work,  and  thereafter  on  the  atten- 
tion paid  to  repairs.  But  besides  current  repairs,  there  must 
also  be  partial  renewals  from  time  to  time,  at  intervals  far 
apart  in  the  early  years  of  the  undertaking,  but  shorter 
as  the  factory  grows  older.  This  would  tell  heavily,  and 
perhaps  unfairly,  on  the  interest  of  those  who  happened  at 
the  later  period  to  be  proprietors,  unless  some  provision 
had  been  made  by  writing  off  some  of  the  value  in  the  early 
years.  There  are  cases  where  some  members  of  a  family 
who  are  carrying  on  a  manufacturing  business,  may  pay 
rent  to  the  other  members  who  own  or  have  a  share  in  the 
land,  buildings  and  plant.  A  rent  representing  a  moderate 
interest  on  the  supposed  capital-value  may  be  quite  insuffi- 
cient unless  covenants  for  maintenance  or  a  fair  rate  of 
depreciation  is  provided  for. 

In  estimating  the  probable  life  of  buildings,  an  architect 
or  surveyor  will  naturally  regard  the  strength  and  quality 
of  the  brickwork  or  other  material  of  which  they  are  com- 
posed and  their  stability  against  weather  and  use.  These 
conditions,  while  they  may  be  sufficient  as  a  basis  of  value 
for  dwellings  or  warehouses,  are  not  appropriate  for  factories, 
where  not  only  rough  usage  is  to  be  encountered,  but  also 
possible  changes  of  trade  and  altered  methods.  As  an 
extreme  comparison  in  this  regard,  such  municipal  property 
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as  a  town-hall,  or  library,  or  police-station,  may  be  credited 
with  a  longer  life  than  the  retort-houses  of  the  gas-works, 
or  the  engine  and  boiler  buildings  of  an  electricity  station. 
All  manufacturing  trades  are  subject  to  such  liabilities,  and 
some  have  been  already  referred  to. 

In  many  such  rough  trades  as  the  manufacture  of  iron 
and  steel  or  chemicals,  changes  are  so  frequent  that  a 
permanent  staff  of  bricklayers  has  to  be  maintained,  not 
only  for  effecting  current  repairs  but  also  sometimes  to 
entirely  demolish  and  rebuild  furnaces,  chimneys,  or  founda- 
tions. With  such  contingencies  in  view,  the  apparent 
profits  of  any  particular  year  must  not  be  deemed  divisible 
as  income  without  considerable  reserve  for  future  alteration. 
It  is  not  sufficient  to  charge  to  revenue  expenditure  for 
renewals  only  at  the  time  the  expenditure  occurs.  Altera- 
tions come  at  uncertain  intervals,  and  prudent  managers 
will  hold  back  out  of  income  a  reserve  for  unknown  con- 
tingencies which  past  experience  tells  them  will  almost 
certainly  take  tangible  shape  in  the  future.  Managers  are 
sometimes  reluctant  to  demolish  obsolete  buildings,  because 
such  a  course  will  involve  an  inconvenient  writing  down  in 
the  capital  account.  Not  only  will  a  fictitious  value  then 
remain  in  the  books,  but  ground-space  will  be  wasted  that 
might  be  utilised  if  unencumbered.  Old  building-materials 
seldom  fetch  more  than  the  cost  of  demolition,  but  if 
there  be  ironwork  and  other  saleable  material,  the  value 
of  it  might  be  rendered  liquid  by  removal.  The  con- 
cerns which  have  remained  solvent  and  profitable  for  long 
terms  of  years  owe  much  of  their  prosperity  to  a  constant 
writing  down  of  capital  value,  or  of  considerable  renewals 
out  of  revenue,  which  may  be  deemed  ruthless  and  unneces- 
sary if  based  only  on  the  immediate  need  for  it.  Actual 
removal  of  buildings  is  allowed  for  by  Income-tax  sur- 
veyors more  liberally  than  mere  book  entries  for  depre- 
ciation which   may  be  deemed  theoretical   or  imaginary. 
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The  question  of  very  large  undertakings  such  as  Railways, 
Arsenals  and  Dockyards,  has  been  dealt  with  in  an  earlier 
chapter.  Steam-ship  owners  are  not  allowed  enough  to 
balance  deterioration. 

The  general  principles  involved  in  the  depreciation 
of  buildings  having  been  considered,  appropriate  rates  of 
writing  down  depend  obviously  on  the  class  of  buildings 
and  the  severity  of  the  operations  carried  on.  Undue  cheap- 
ness in  construction  shows  itself  after  a  few  years  of  work- 
ing ;  or  an  alteration  in  the  trade  of  the  factory  to  heavier 
work  than  that  for  which  the  buildings  were  designed  may 
tend  to  weaken  and  destroy  them.  A  perusal  of  the  local 
by-laws  under  which  the  buildings  have  been  constructed, 
may  afford  contributory  evidence  as  to  their  probable 
durability. 

In  reckoning  the  proper  rate  of  depreciation  for  build- 
ings of  brick,  or  stone,  they  may  be  divided  broadly  into 
two  classes  ;  as  those  subject  only  to  ordinary  deteriora- 
tion from  time  and  weather,  and  those  which  suffer  also  from 
abrasion,  concussion,  or  other  special  incidents  of  working. 
In  an  engineer's  factory,  for  instance,  the  pattern-shops, 
fitting-shops,  lofty  chimneys,  storehouses  and  offices,  might 
come  in  the  first  division  ;  while  the  foundry,  smithy,  and, 
in  some  heavy  trades,  the  machine-shops  and  erecting-shops, 
might,  as  being  liable  to  rougher  usage,  be  placed  in  the 
second.  And  even  in  lighter  trades,  if  quickly-running 
shafting  or  machinery  be  attached  to  the  walls  or  roof- 
framing,  the  effect  on  the  building  may  be  injurious.  The 
modern  substitution  of  electric-transmission  for  shafting 
has  removed  a  main  cause  of  vibration. 

If  proper  attention  be  paid  to  the  roof-covering  as  well 
as  to  the  painting  of  ironwork  and  woodwork — the  expen- 
diture being  all  made  out  of  revenue — a  depreciation  rate 
of  2\  per  cent,  would  suffice  in  the  first  class,  so  reducing 
each  original  £\QO0  to  ;f  686  in  thirty  years  ;  and  a  rate  of 
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4  per  cent,  might  be  appropriate  for  the  second  class,  reduc- 
ing every  ^looo  to  ^665  in  ten  years.  If,  then,  at  the  end 
of  these  thirty  and  ten  years  respectively  i^200  be  spent  in 
a  thorough  renewal,  this  new  expenditure  might  be  pro- 
perly added  to  the  capital  value,  and  the  writing  off  for 
depreciation  go  on  again.  In  most  factories  an  average  of 
3  per  cent,  for  buildings  will  generally  be  found  appropriate, 
if  due  attention  is  paid  to  repairs.  Such  a  rate  will  bring 
down  a  value  of  ^1000  to  £\00  in  thirty  years.  Sinking- 
funds  when  established  on  this  basis  generally  afford  suffi- 
cient protection. 

Sometimes,  in  order  to  save  capital  outlay,  brick  sheds, 
or  buildings  of  a  kind  below  the  standard  of  municipal 
by-laws,  may  have  been  constructed.  Special  provision 
should  be  made  in  arriving  at  an  average  rate  for  all 
such  buildings,  and  before  the  revenue  is  considered  a  net 
income. 

Buildings  of  wood  or  iron  would  require  a  higher  rate, 
ranging  from  5  to  10  per  cent.,  according  to  the  design  and 
solidity  of  the  buildings,  the  climate,  the  care  and  the 
regularity  of  the  painting,  and  according,  also,  to  the  usage 
they  are  subjected  to.  Thus,  strong  wooden  buildings  in  a 
cold  dry  climate  might  last  almost  as  long  as  brick  structures, 
while  light  wooden  sheds  in  England  would  not  last  one- 
sixth  as  long.  Strong,  well-fitted  iron  buildings  will  last  as 
long  as  brickwork  if  periodically  cleaned  and  painted,  but 
the  cheaper  kind  of  iron  buildings,  on  light  columns,  with 
loosely-fitted  roof-framing  and  covered  with  corrugated  iron, 
galvanised  but  unpainted,  would  in  a  damp  climate  be 
so  wasted  by  rust  and  shaken  by  the  wind,  that  they  would 
be  quite  worn  out  in  from  ten  to  twenty  years,  the  old 
materials  being  then  of  little  value. 

The  anticipation  of  probable  changes  in  the  nature  of 
the  business,  or  other  circumstances  limiting  their  term  of 
usefulness,  may  justify  the  erection  of  temporary  structures 
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which  can  be  removed  or  scrapped  with  the  minimum  of 
loss.  So  also  factory-chimneys  are,  in  increasing  numbers, 
made  of  steel  sheets  because  such  chimneys,  if  properly 
stayed,  are  much  cheaper  than  brick  structures  and  require 
less-costly  foundations.  The  use  of  forced  or  induced 
draught  generated  by  fans  or  blowers  propelled  by  electric- 
motors  may  considerably  reduce  the  necessary  height  or 
capacity  of  such  chimneys. 

In  factories  where  such  operations  as  melting,  hammer- 
ing and  rolling  of  iron  are  carried  on,  in  buildings  of  the 
last-mentioned  sort,  a  depreciation  rate  of  5  per  cent,  would 
be  inadequate  to  provide  for  maintenance ;  and  even  sub- 
stantial brick  buildings,  subjected  to  vibration  from  steam- 
hammers  and  the  strains  of  heavily-loaded  cranes,  might 
be  best  included  in  the  category  of  buildings  to  be  main- 
tained by  a  permanent  staff  of  workmen,  and  so  remove 
them  altogether  from  a  precise  depreciation  rate. 

The  question  as  to  how  far  the  expenditure  on  current 
repairs  and  renewals  would  alone  meet  the  case,  depends, 
as  has  already  been  stated,  a  good  deal  on  the  size  or  extent 
of  the  factory.  Thus,  in  large  and  long-established  works, 
a  certain  proportion  of  the  whole  might  be  renovated  and 
even  rebuilt  every  year,  and  this,  if  done  out  of  revenue, 
might  render  a  depreciation  rate  unnecessary.  But  in  a 
small  factory,  or  one  recently  established,  such  renewals 
might  not  become  necessary  for  many  years,  and  a  deprecia- 
tion rate,  or  reserve-fund,  dividing  the  loss  over  many  years, 
would  be  needed  to  accumulate  a  fund  to  be  drawn  upon 
in  the  future.  The  risk  of  error  is  greater  when  divided 
over  many  years  than  in  those  cases  where  the  annual  out- 
lay shows  clearly  the  wasting  value  of  the  buildings. 

In  any  case,  the  object  in  view  in  deciding  upon  the 
system  and  rate  of  depreciation  should  be  to  have  always  a 
book-value  not  exceeding  that  which  a  fresh  valuation  would 
give ;  and  periodical  or  occasional  valuations  may  be  re- 
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quired  to  show  whether  an  increased  or  diminished  rate  was 
necessary  for  the  future. 

Furnaces  and  ovens,  which  wholly  or  in  part  are  actually 
destroyed  by  the  operations  of  manufacture,  may  have  to 
be  rebuilt  so  often  that  if  this  is  done  out  of  revenue  no 
depreciation  may  be  necessary.  But  where  they  are  too 
few  to  give  an  annual  average  of  renewals,  a  special  system 
of  depreciation  or  a  reserve-fund  is  required. 

Wharfs  and  railway-sidings  should  be  maintained  out 
of  revenue,  but  unless  they  be  of  large  extent,  thus  ensuring 
every  year  an  average  expenditure  for  renewals,  a  rate  of 
depreciation  will  also  be  necessary,  which  will,  in  effect, 
serve  as  a  reserve-fund.  For  instance,  if  there  be  works 
of  this  kind  having  an  original  cost  of  £iQO0,  a  rate  of 
3  per  cent,  will  in  ten  years  reduce  the  book  value  to  £tzJ. 
If  then  ;^200  be  expended  on  actual  renewals,  such  as 
sleepers,  rails  and  masonry,  this  new  outlay  may  be  properly 
added  to  the  book  value,  and  the  same  rate  of  depreciation 
be  continued.  Where  the  quantity  of  rails  is  sufficient  to 
be  classed  as  a  separate  item,  it  is  generally  considered  pru- 
dent to  write  the  value  down  to  that  of  scrap  iron  or  steel, 
and  there  leave  it,  the  capital  account  being  maintained  at 
this  reduced  amount  by  future  renewals.  The  circumstances 
which  arise  from  a  limited  tenure,  or  in  regard  to  fixtures 
as  between  landlord  and  tenant,  are  referred  to  elsewhere, 
and  sometimes  involve  legal  questions  which  need  not  be 
dealt  with  here. 
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Fixed  plant  and  machinery  are  sometimes  included  in 
one  category  with  buildings,  and  an  average  rate  written 
off  the  whole.  It  is,  however,  the  purpose  here  to  consider 
them  separately,  and  this  is  necessary  even  if  an  average 
rate  is  afterwards  to  be  adopted. 

A  proper  system  of  writing-down  obviously  requires 
complete  accord  between  the  technical  manager  and  the 
accountant.  Only  the  Manager  can  measure  the  effect 
which  the  past  year's  working  has  had  on  each  machine  or 
other  portion  of  the  plant,  and  by  his  technical  knowledge 
estimate  how  far  the  trend  of  trade  points  to  alterations  in 
the  early  future.  The  Accountant  or  Auditor,  on  the  other 
hand,  can  utilise  his  wider  financial  experience  of  numerous 
undertakings  in  advising  how  far  it  is  desirable  to  maintain 
an  established  rate  of  depreciation,  although  there  may  be 
nothing  apparently  calling  for  it,  or  who  may  point  out 
how  an  appreciation  of  value  in  one  direction  or  a  great 
reduction  in  another  may  call  for  an  alteration  in  the 
average  rate.  The  manager  may  be  reluctant  to  discard 
an  old  machine,  or,  on  the  contrary,  may  be  too  ready  to 
buy  new  plant  without  writing-down  the  value  of  that 
which  will  be  superseded.  The  accountant  may  be  fol- 
lowing some  system  or  rate  of  depreciation  which  is 
inappropriate  or  insufficient. 

Such  joint  consideration    is   greatly  facilitated  by  an 
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inventory,  in  which  each  separate  item — building,  wharf, 
crane,  engine,  boiler,  chimney,  machine,  electric  generator 
or  motor,  line-shafting,  pipe  line,  or  other  transmission 
system — should  be  entered,  with  its  name,  designation  or 
number,  and  where  possible  its  place  shown  by  a  corre- 
sponding mark  on  a  key-plan.  In  such  an  inventory,  ample 
space  should  be  left  against  each  item,  so  that  notes 
can  be  made  from  time  to  time,  almost  in  the  form  of  a 
diary,  in  which  should  be  recorded  as  they  occur  every 
expenditure  for  repairs,  painting  and  renewals.  Even 
where  the  specific  cost  of  such  renovations  cannot  conve- 
niently be  stated  and  allotted,  the  fact  that  the  renovation 
took  place  at  a  certain  date  should  be  recorded.  Further, 
it  is  usual  for  the  heads  of  departments  to  present  an  annual 
report,  and,  as  an  amplification  of  this,  each  manager  or 
foreman  should,  in  anticipation  of  stock-taking,  append  to 
the  inventory  notes  reviewing  and  explaining  what  has 
happened  during  the  year,  such  as  whether  the  item  in 
question  is  in  good  or  bad  condition,  whether  it  has  effec- 
tually and  economically  served  its  purpose,  or  whether, 
on  the  other  hand,  there  have  been  drawbacks.  Such  a 
review  may  show  such  efficiency  and  labour-saving  results 
in  the  plant  as  to  suggest  that  more  of  similar  appliances 
may  be  advantageously  installed  ;  or,  on  the  other  hand, 
that  some  of  them  have  seldom  or  never  been  used,  or  have 
needed  such  frequent  repairs  or  have  been  so  costly  in 
operation  that  they  should  be  entirely  discarded.  In  some 
old-established  works,  the  natural  reluctance  to  change 
accustomed  methods  may  be  a  cause  of  continual  loss,  or 
it  may  become  apparent  that  certain  buildings,  processes 
or  machines,  though  each  effective  in  itself,  are  so  located 
as  to  involve  continual  loss  in  the  transmission  of  power  to 
them,  or  in  the  transporting  of  material  from  one  place  to 
another  ;  in  this  way  hindering  that  economical  sequence  of 
operations  on  which  a  profit  so  much  depends. 
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The  chief  manager  or  director  should  go  through  the 
inventory  thus  annotated  before  the  annual  stock-taking, 
when,  being  thus  prepared,  he  can  at  the  time  of  audit  turn 
over  each  page,  and  be  able  and  ready  to  arrange  with  the 
auditor  whether  the  existing  rate  of  writing-off  needs  altera- 
tion. 

In  simple  cases  or  in  an  accustomed  trade  such  a  review 
may  possibly  be  done  in  a  few  hours,  or  it  may  reveal  at 
once  the  need  for  more  serious  examination.  On  the  one 
hand  it  may  show  that  an  increased  depreciation  is  neces- 
sary, or,  on  the  other  hand,  that  the  plant  is  already  so 
written  down  in  value  as  to  justify  an  amelioration  of  the 
burden.  It  may  even  reveal  an  actual  growth  in  the  capital 
value  which  will  serve  as  a  set  off  to  the  depreciation,  and 
may  be  credited  in  the  accounts  as  a  reserve-fund.  This 
course,  however,  has  its  dangers,  and  should  be  adopted  only 
in  special  cases  and  after  very  full  consideration. 

A  dull  period  and  a  relaxed  employment  of  the  plant 
during  the  past  year  may  show  that  a  reduced  rate  of 
depreciation  will  meet  this  slackness  ;  or  a  great  activity  and 
large  output  may  on  the  contrary  suggest  a  more  liberal 
allowance  for  wear  and  tear.  The  information  obtained 
by  the  joint  review  may  serve  the  entirely  separate  pur- 
pose of  confirming  or  modifying  estimated  costs  of  produc- 
tion or  the  re-adjustment  of  piece-work  rates. 

There  is  a  wide  range  within  which  values  may  alter, 
but  a  proper  estimate  may  be  approached,  and  the  issues 
narrowed,  by  regarding  first  the  extreme  limits  of  value. 
The  highest  value  of  any  machine  will  be  the  cost  of  a 
similar  machine,  ready  for  immediate  use,  including  the 
expenses  of  installation.  If  invention  and  skill  have  been 
bestowed  on  any  additions,  a  higher  value  may  have  been 
reached  than  is  represented  by  the  original  cost  and  the 
subsequent  outlay,  and  this  notwithstanding  that  the 
machine  is  partly  worn  ;  for  the  best  proof  of  efficiency  in 
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a  machine  is  that  afforded  by  actual  working.  A  proved 
value  may  be  again  increased  by  surrounding  circumstances, 
such  as  that,  as  part  of  a  going  concern,  profitable  employ- 
ment is  assured,  or  that  the  readiness  of  the  machine  for 
work  needing  immediate  execution  gives  it  a  value  above 
that  of  a  new  machine,  which  would  take  time  to  get  into 
working  order.  These  latter  considerations,  however,  while 
demanding  full  weight  in  the  case  of  valuation  on  a  change 
of  ownership,  cannot  properly  affect  a  scheme  of  deprecia- 
tion for  wear  and  tear,  or  a  reserve  for  obsoleteness. 

The  lowest  value  is  represented  by  the  "  scrap  "  price 
which  may  be  obtained  for  the  old  materials,  less  the  cost 
of  preparing  them  for  delivery.  The  relation  which  this 
lowest  value  bears  to  the  original  cost,  mainly  depends  on 
the  proportionate  value  of  the  materials  and  that  of  the 
labour  that  has  been  bestowed  upon  them.  Articles  of 
copper  and  brass  may  have  a  scrap-value  approaching 
nearly  to  the  price  when  new.  So  also  may  articles  of 
cheaper  materials  if  of  a  simple  kind.  Thus,  railway 
chairs,  or  old  rails,  may  be  worth  as  scrap-iron  and  steel 
two-thirds  their  original  value. 

There  are,  at  long  intervals,  occasions — coinciding  gene- 
rally with  a  scarcity  or  dearness  of  new  metals — when  high 
prices  are  ruling  for  old  materials.  Factory-owners  should 
seize  these  opportunities  and  look  round  to  see  what  they 
can  sell,  and  dispose  of  it  advantageously.  Old  iron  rails 
have  been  known  to  sell  as  scrap  at  a  higher  price  than  that 
paid  for  the  steel  rails  which  replaced  them,  the  latter  having 
been  contracted  for  at  an  earlier  date  when  low  prices 
prevailed.  On  the  other  hand,  the  scrap  value  of  light  and 
intricate  machinery  may  be  a  mere  fraction  of  the  original 
cost.  A  considerable  rise  in  the  market-price  of  pig-iron 
should  suggest  an  immediate  gathering  together  and  sale 
of  scrap-metal ;  a  rise  in  the  current  price  of  ingot-copper 
for  a  sale  of  electric  conductors  and  old  brass.     The  value 
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of  old  material  is  sometimes  greatly  reduced  by  the  cost 
of  preparing  it  for  re-use.  Such  is  the  case  with  the  removal 
and  breaking  up  of  cumbrous  and  heavy  ironwork,  boilers 
or  steamships,  or  the  breaking  up  of  electric  apparatus  and 
removal  of  buried  cables  to  recover  the  copper.  The 
name-plates  of  the  original  makers,  or  well-known  trade- 
marks, if  still  legible,  may  enhance  the  second-hand  value 
of  steam  engines  or  special  machines. 

The  main  factors  in  arriving  at  a  fair  rate  of  depreciation 

are — 

1.  The  Original  value. 

2.  The  probable  working  Life. 

3.  The  Ultimate  value  when  worn  out  or  superseded. 

Therefore,  in  deciding  upon  an  appropriate  rate  of  de- 
preciation which  will  in  a  term  of  years  provide  for  the 
estimated  loss,  it  is  not  the  original  value  or  cost  which 
has  to  be  so  provided  for,  but  that  cost  less  the  ultimate  or 
scrap  value. 

With  machinery,  as  with  buildings,  the  first  years  of 
working  show,  in  many  cases,  little  or  no  reduction  in 
value,  and  yet  it  is  clear  that,  however  long  the  working 
life  is  to  be,  it  begins  to  shorten  from  the  first,  and  the 
value  must  be  depreciated  accordingly.  But  this  principle 
has  to  be  applied  with  considerable  qualification  where 
repairs  really  renew  the  life  of  the  machine  and  prolong 
greatly  its  period  of  useful  work.  For  instance,  a  loco- 
motive during  its  life  may  have  its  wheel-tires  renewed 
four  times,  its  boiler  three  times,  and  be  painted  seven 
times,  so  that  before  the  framework,  the  wheels  and  other 
more  durable  parts  fail,  and  the  engine  is  broken  up,  much 
more  than  its  original  cost  will  have  been  expended  on  it. 
The  value  of  any  such  serious  renewals  of  this  kind  should 
be  duly  credited  in  a  proper  system  of  depreciation. 
Another  course,  followed  more  often  in  the  United  States 
than  in  Great  Britain,  is  to  prefer  the  substitution  of  new 
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machines  with  all  modern  improvements  rather  than  to 
renew  or  repair  old  plant,  which  even  if  rendered  serviceable 
may  not  be  so  economical  in  working. 

In  the  case  of  fixed  machinery,  worn  out  or  superseded, 
it  must  always  be  borne  in  mind  that  the  adoption  of  any 
new  machine  not  only  involves  the  purchase  price,  some  of 
which  may  be  recovered  by  an  ultimate  re-sale  of  the  old 
plant,  but  also  the  expenses  of  removing  the  old  and 
installing  the  new  ;  some  of  this  outlay  being  irrecoverable 
when  the  final  abandonment  occurs. 
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The  Deterioration  of  machinery  depends  on  many  cir- 
cumstances, some  of  which  relate  to  the  Machine  itself, 
and  others  to  the  mode  of  Using  it.  First,  as  to  the  Durability  how 
machine  itself,  its  quality  and  the  skill  with  which  it  determined. 
has  been  set  up  affect  its  durability.  In  the  case  of  a 
machine  which  has  to  withstand  concussion  or  strains, 
the  weight  of  the  framework  or  other  fixed  parts  must  be 
sufficient  to  absorb  the  shocks  of  impact  without  undue 
vibration.  Where  the  inertia  of  the  framework  is  insuffi- 
cient for  this,  oft-repeated  strains  will  render  the  machine 
unsteady  or  untrue,  and  will  destroy  its  efficiency  long  before 
it  is  in  other  respects  worn  out.  The  same  unsteadiness 
may  result,  if  the  machine  is  insecurely  attached  to  its  sup- 
ports. Severity  of  working  has  to  be  taken  into  account. 
A  certain  margin  of  strength  being  given  to  a  machine, 
there  is  a  moderate  range  within  which  it  may  be  forced 
without  actual  risk  of  accident.  Thus,  a  steam-boiler  may  Undue  straining, 
be  worked  at  a  higher  pressure  than  its  designer  intended, 
or  its  condition  justifies  ;  toothed- wheels  may  be  made  to 
transmit  greater  power  ;  machines  intended  to  deal  with 
light  materials,  or  to  manufacture  light  goods,  may  be  set 
to  work  on  heavier  materials  and  goods.  In  this  respect 
velocity  has  to  be  considered  as  well  as  the  force  of  the 
blows.     The  introduction  of  high-speed  steel  for  tools  and 
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the  heavy  cuts  allowed,  have  entirely  altered  the  value  of 
old  machines  incapable  of  meeting  these  increased  stresses. 
A  frame  strong  enough  to  absorb  a  certain  strain  may 
deteriorate,  if  the  strains  are  rapidly  repeated.  For  slow 
speeds  an  approximate  balancing  of  the  moving  parts  may 
suffice,  while  for  high  velocities,  when  the  slightest  inequali- 
ties are  intensified  by  the  speed,  exact  balancing  and  the 
most  accurate  fitting  are  necessary  to  prevent  the  machine 
or  its  supports  being  shaken  loose  and  destroyed.  If 
wearing-parts  have  not  been  properly  hardened,  or  if 
arrangements  for  making  good  the  wear  or  for  inserting 
new  parts  have  not  been  provided,  the  effective  life  of  the 
machine  may  be  limited  to  that  of  the  wearing-parts. 

The  hours  of  actual  work  have  also  to  be  considered 
in  comparing  the  deterioration  of  one  machine  or  factory 
with  another.  In  some  factories  overtime  is  the  constant 
practice,  and  the  wear  and  tear  correspond.  Some  factories 
work  double  shifts,  or  the  nature  of  the  business  may  render 
continuous  working  necessary.  In  Great  Britain  loco- 
motives are  seldom  worked  for  longer  hours  than  the  men 
who  drive  them.  In  the  United  States  it  is  usual  for  a 
fresh  crew  to  be  put  on  board  the  engine  and  a  new  journey 
commenced,  so  that  in  some  cases  a  locomotive  is  allowed 
to  become  cold  only  once  a  week.  The  life  of  the  engine 
may  be  shortened,  but  the  opportunity  is  afforded  of  buying 
a  new  engine  with  all  the  recent  improvements.  Chemical 
and  steel  works  afford  examples,  as  also  do  the  electric 
generating-stations  for  public  lighting  and  tramways.  All 
these  cases  would  be  duly  met,  if  the  reserve-fund  or 
depreciation-rate  were  proportioned  to  the  output  ;  but 
under  the  usual  plan  of  writing  off  annually  a  certain 
percentage  of  the  capital  value,  the  deterioration  due  to 
incessant  working  would  not  be  provided  for  by  a  rate 
appropriate  for  normal  hours  of  working. 

Care  in  management  goes  far  to  determine  the  dura- 
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bility  of  a  machine.  Protection  from  dust,  dirt  or  injury, 
periodical  painting,  and  lubricating  with  good  oil,  may 
render  one  machine  twice  as  durable  as  a  similar  one  in 
which  these  precautions  are  neglected.  A  time  of  slack- 
ness may  well  be  utilised  for  a  general  clearing-up  and 
painting.  Employment  may  thus  be  found  for  old  work- 
men or  pensioners,  and  everything  will  be  ready  when 
trade  revives. 

Where  production  is  stimulated  by  a  system  of  piece- 
work or  hustling,  the  deterioration  of  the  plant  is  likely  to 
be  more  rapid  than  in  a  factory  where  the  workmen  are 
paid  according  to  time  only.  If  advantage  is  taken  of  the 
greater  output,  the  lessening  value  of  the  plant  should  be 
recognised.  Safeguards  can  be  provided  against  excessive 
strains,  yet,  when  the  labour  of  the  workmen  may  be 
lightened,  or  their  wages  increased  by  forcing  a  machine, 
special  care  must  be  taken  that  the  precautions  are  ob- 
served. Thus,  safety-valves  in  boilers  may  be  locked, 
registers  of  speed  rendered  inaccessible  to  the  workmen, 
self-registering  ammeters  for  electric  lighting  or  power  and 
other  similar  mechanical  arrangements  provided. 

In  very  busy  times,  when  there  is  a  pressing  demand 
for  the  products,  and  profits  are  large,  it  may  be  expedient 
and  remunerative  to  work  long  hours,  and  to  force  the 
plant  and  machinery  to  their  utmost  power,  even  at  the  risk 
of  a  breakdown,  so  as  to  take  full  advantage  of  the  tran- 
sient high  prices  ;  but  in  such  a  case  a  corresponding  rate 
would  have  to  be  written  off  for  insurance  or  depreciation. 

There  is  often  in  a  factory  some  large  or  special  machine 
which,  though  necessary  to  the  execution  of  certain  occa- 
sional work,  is  seldom  used.  The  deterioration  of  such 
a  machine  is  therefore  slow,  but  as  a  machine  seldom 
needed  may  become  obsolete  before  it  is  worn  out,  it  is 
not  so  saleable  as  one  of  an  accustomed  kind,  and  it  is 
best  to  include  it  in  the  general  depreciation  rate. 


Cleaning, 
painting,  oiling. 


See  page  90. 

Piecework, 

Hustling. 


Precautions 
against  over- 
working. 


Forced  working 
profitable. 


Machines 
seldom  used. 

See  Cranes, 
page  151. 


8o 


The  Depreciation  of  Factories. 


Depreciation  in 
small  factories, 


less  apparent 

than  in  large 

factories. 


Numerous 

machines  afford 

an  average. 


Value  restored  by 
renewals. 

See  page  I2i. 


See  page  12^. 


Plant  may 
become  obsolete. 

Seepages  35,  38, 
80. 

Need  for 
Reserves. 

Seepages  d,^-<,\. 


In  small  factories,  where  the  purchase  of  new  machines 
seldom  occurs,  it  is  particularly  important  to  provide  for 
such  outlay  by  an  annual  depreciation  rate.  In  large 
factories,  the  purchase  of  new  machines  and  the  renovation 
of  old  ones  may  be  so  frequent  that  the  loss  is  made  mani- 
fest ;  or  the  new  purchases  found  to  balance  the  old.  The 
danger  in  these  larger  undertakings  is,  that  too  much  of 
the  expenditure  for  renewals  may  be  added  to  the  capital 
value.  If  in  an  iron-works  there  be  six  steam-hammers, 
it  is  probable  that  each  year  one  of  them  may  require 
extensive  repairs,  such  as  a  new  piston-rod,  or  cylinder,  or 
anvil,  while  every  third  year  a  new  hammer  may  have  to 
be  bought.  Such  outlay,  if  all  defrayed  out  of  revenue, 
might  balance  the  average  depreciation  of  the  whole  ;  but 
in  a  small  factory,  where  only  one  steam-hammer  is  em- 
ployed, an  annual  depreciation  rate  would  be  required  to 
provide  for  the  outlay  when  it  comes.  Discrimination  is 
needed  in  allotting  these  charges,  for,  while  it  is  prudent 
and  necessary  to  provide  for  renewals  by  an  accumulating 
fund,  this,  when  applied  to  its  contemplated  purpose  may 
be  fairly  considered  as  tending  to  restore  the  capital  value. 
A  liberal  rate  of  depreciation  in  preceding  years  may  have 
brought  down  the  book  value  of  the  plant  to  a  point  corre- 
sponding with  its  worn  condition.  If  renovations,  replace- 
ments and  additions  have  been  effected  out  of  the  depre- 
ciation-fund, the  value  may  equal  or  exceed  the  original 
value.     This  indeed  is  the  true  purpose  of  depreciation. 

The  risk  of  the  plant  becoming  Obsolete  before  it  is 
worn  out  has  already  been  referred  to.  It  is  for  occasions 
of  this  kind,  outside  physical  deterioration,  that  an  accumu- 
lated Reserve  fund  proves  so  useful.  A  re-instatement  of 
the  motive-power  may  become  desirable,  and  the  anticipated 
saving  in  the  current  expense  of  running  may  in  a  short 
time  more  than  repay  the  cost  of  new  methods,  yet  none 
the  less  the  money  has  to  be  found  somewhere.    Sometimes, 
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where  a  machine  as  a  whole  may  continue  serviceable, 
important  parts  may  become  obsolete,  and  it  is  well  to  pay 
for  these  at  once  as  a  revenue  charge.  In  rolling-mills  for 
steel  and  iron,  the  rolls  for  new  shapes  may  be  treated  like 
foundry  patterns,  which  are  in  some  cases  charged  to  one 
set  of  castings  for  which  they  have  been  specially  made, 
and  in  other  cases,  as  stock  or  standard  patterns,  are  charged 
partly  to  capital.  There  are  numerous  other  industries 
where  a  large  proportion  of  the  cost  of  manufacture  is  for 
the  design  and  patterns,  and  a  due  writing-down  in  value  is 
always  of  great  importance. 

In  steel-works  and  other  large  manufactories  liable  to 
change,  the  whole  cost  of  some  addition  or  improvement  may 
be  defrayed  at  once  out  of  the  revenue  of  the  year,  and 
especially  can  this  course  be  adopted  after  a  year  of  excep- 
tional profits  ;  or  half  the  cost  can  be  so  defrayed  leaving 
only  the  other  half  to  come  on  the  depreciation  fund. 
These  are  the  undertakings  that  prosper.  The  too  rapid 
growth  of  many  Municipal  debts  would  have  been  avoided, 
if  such  a  method  could  be  applied  to  the  plant  of  revenue- 
earning  departments,  and  such  a  course,  if  systematically 
followed,  might  have  been  better  for  the  town. 

The  writing-off  for  depreciation  from  the  year's  gross 
surplus  necessarily  reduces  the  divisible  income  in  any 
manufacturing  concern,  and  though  the  Surveyors  of  Taxes 
recognise  this  more  equitably  than  formerly  in  assessments 
for  Income-tax,  they  seldom  allow  all  that  prudent  man- 
agers have  estimated  and  applied.  The  actual  expenditure 
for  renewals  or  repairs  in  any  particular  year  may  be 
allowed,  but  an  average  or  estimated  rate  in  years  when 
there  is  no  such  expenditure  is  not  always  sufficiently 
acknowledged. 

In  regard  to  the  proper  rate  of  depreciation  for  machi- 
nery, there  is,  even  in  well-managed  factories  of  similar  class, 
a  wide  divergence  of  practice.     There  are  often  great  dif- 
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ferences  in  the  details  from  which  the  average  rate  is  arrived 
at.  Thus,  there  may  be  plant  which  has  worked  success- 
fully for  so  many  years,  that  a  2  per  cent,  rate  originally 
instituted  would  have  met  the  depreciation.  On  the  other 
hand,  in  a  factory  engaged  in  a  profitable  business,  private 
partners  may,  in  their  desire  to  be  on  the  safe  side,  when- 
ever a  new  machine  is  installed  begin  by  writing  it  down 
10  per  cent,  always  on  the  assumption  that  if  it  were  sold, 
it  would  as  being  second-hand  fetch  only  the  lower  value. 
This,  however,  would  not  always  be  fair  in  a  joint-stock 
undertaking  where  shareholders  have  only  a  fleeting  interest 
in  the  undertaking. 

In  engineering  factories,  where  the  work  is  of  a  moderate 
kind  which  does  not  strain  the  machines  severely,  and 
where  the  hours  of  working  do  not  average  more  than  fifty 
per  week,  5  per  cent,  written  off  each  year  from  the  dimin- 
ishing value  will  generally  suffice  for  the  wear-and-tear  of 
machinery,  cranes  and  fixed  plant  of  all  kinds,  if  steam  en- 
gines and  boilers  be  excluded.  For  these  also  the  5  per 
cent,  rate  may  be,  sufficient,  if  they  form  only  a  moderate 
proportion  of  the  whole,  if  buildings  and  chimneys  are 
included,  and  if  current  repairs  and  renewals  of  parts  be 
defrayed  out  of  revenue.  Where  there  is  a  diversity  of 
machinery  and  plant,  and  the  past  accounts  of  twenty 
years  are  available  for  reference,  it  is  not  difficult  to  arrive 
at  an  appropriate  rate  and  to  make  periodical  revisions. 

The  loss  of  heat  in  long  ranges  of  steam-pipes,  and  the 
loss  by  friction  of  running-shafts  and  tooth- wheels,  especially 
bevel-wheels,  have  led  to  the  substitution  of  electricity  as 
the  distributing  power.  The  discarded  plant  has  seldom 
more  than  a  scrap  value. 

Since  the  year  1900,  not  only  steam-pipes  but  lines  of 
shafting,  with  their  supports,  bearings,  accessory  pulleys 
and  tooth- wheels,  have  been  in  many  cases  rendered  useless 
by  the  substitution  of  Electric  transmission,  but  with  some 
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of  the  local  counter-shafts  and  pulleys  retained.  In  other 
cases,  these  latter  parts  have  been  also  discarded  and  the 
machines  worked  by  separate  motors  attached  to  each 
machine  ;  while  in  some  electrically-driven  machines,  belting 
or  cotton-ropes  are  interposed  between  the  motor  and  the 
machine.  It  would  obviously  be  unsound  to  take  credit 
for  the  new  appliances  without  writing  off  fully  for  what 
has  been  discarded.  In  some  instances  the  electric-power 
is  generated  in  the  works  or  factory  by  specially- adapted 
steam-engines  or  gas-engines,  while  in  others  electric 
current  is  purchased  from  power-companies  or  from  muni- 
cipal central-stations  having  a  statutory  monopoly.  Low 
rates  of  from  one  halfpenny  to  one  penny  per  horse-power 
hour  afford  advantage  and  profit  to  each  side,  and  even 
rates  lower  than  one  halfpenny  if  the  hours  of  working  can 
be  arranged  to  miss  the  heavy  or  peak  loading  of  the 
power-station.  Special  industries  may  be  established  for 
the  very  purpose  of  utilising  such  reduced  cost  of  current. 

Repairs  and  renewals  are  sometimes  of  such  a  kind  as 
to  increase  the  value  of  plant,  and  nothing  need  be  written 
off;  while  in  other  cases  a  very  low  rate  will  suffice.  For 
instance,  in  the  case  of  blast-furnaces  no  deterioration  may 
appear  to  take  place  for  the  first  two  or  three  years,  and 
the  expenses  afterwards  will  be  mainly  those  due  to  re-lining. 
If,  as  is  prudent  and  usual,  such  expenses  are  defrayed  out 
of  revenue,  a  depreciation  rate  of  5  per  cent,  on  capital 
value  will  generally  prove  sufficient  to  meet  actual  re- 
building, but  it  should  take  effect  from  the  commence- 
ment, leaving  any  modification  of  the  rate  to  be  considered 
after  a  period  of  ten  years.  As  the  deterioration  depends 
mainly  on  the  severity  of  the  working,  a  rate  based  upon 
the  output  rather  than  on  the  capital  cost  may  be  appro- 
priate, and  a  few  pence  per  ton  of  pig-iron  made  accumu- 
lated as  a  renewal  fund.  In  some  modern  steel-works  the 
alterations  have  been  so  rapid  that  no  ordinary  depreciation 
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rate  would  apply,  and  if  no  reserves  are  available  additional 
capital  must  be  provided. 

New  forms  of  blast-furnaces  may  render  existing  furnaces 
unsuitable,  such  cases  occurring  for  instance  when  altera- 
tions for  the  saving  of  waste  gases  are  decided  on.  A  rate 
of  5  per  cent,  would  be  insufficient  for  the  machinery  of  a 
rolling-mill,  if  that  were  the  only  provision  for  renewals. 
Even  if  such  a  rate  be  deemed  appropriate  for  the  first 
four  years,  a  valuation  at  the  end  of  that  period  may  show 
that  some  rate  between  10  and  15  per  cent,  should  have 
been  applied  to  meet  effectually  the  depreciation  in  value 
due  to  wear  and  tear,  and  if  there  be  no  separate  reserve  to. 
provide  against  the  risk  of  the  machinery  becoming  old- 
fashioned.  But  if,  besides  current  repairs,  there  are  con- 
stant renewals  and  additions  out  of  revenue,  no  writing- 
down  of  the  value  may  be  necessary. 

Steam-engines  and  Boilers,  if  classed  separately  from, 
the  other  machinery  of  a  factory,  would  generally  require  a 
higher  rate  of  depreciation,  and,  if  again  separated,  boilers, 
a  higher  rate  than  engines.  Well-made,  slowly-working 
reciprocating-engines  engaged  in  regular  work  will,  if 
properly  maintained,  occasionally  last  for  fifty  years,  but 
the  great  advantages  afforded  in  quick-speed  engines  by  the 
economical  use  of  high-pressure  steam,  justify  a  change 
before  the  engines  are  worn  out.  In  the  great  majority  of 
cases  no  such  durability  can  be  reckoned  on.  So  wide  is. 
the  possible  variation,  that  engines  and  boilers  should  be 
examined  at  least  once  a  year,  and  the  result  duly  noted! 
in  the  inventory  of  plant.  The  following  may  be  taken  as. 
an  example.  If  a  well-made  non-condensing  stationary 
engine  with  Lancashire  boiler,  cost,  including  foundations,. 
;^8oo,  is  to  be  treated  separately,  it  would  be  prudent 
to  write  off  y\  per  cent,  the  first  year,  and  7J  per  cent, 
annually  from  the  diminishing  value,  this  being  sufficient  if 
the  minor  repairs  and  renewals,  such  as  new  brasses  and 
fire-bars,  be  paid  for  out  of  revenue.     At  the  end  of  ten. 
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years  the  book-value  will  stand  at  £16"].  If  then  the 
■cylinder  be  re-bored,  possibly  a  new  piston  supplied,  and 
the  boiler  reinforced  by  the  insertion  of  a  new  furnace,  at  a 
total  cost  of  ;^  100,  this  sum  might  be  added  to  the  capital 
value,  the  depreciation  rate  of  y\  per  cent,  continuing  for  a 
further  five  years  till  the  value  is  reduced  to  £Z\6.  A  new 
boiler  might  probably  then  be  required,  costing  ;^200,  and 
the  rate  of  7^  per  cent,  again  applied  to  the  renovated  value 
■of  ^516.  Boilers  made  to  work  at  high-pressure  may,  by 
the  authority  or  guidance  of  official  inspectors,  be  allowed 
to  work  at  lower  pressures  till  the  time  comes  for  discarding 
them  altogether.  These  instances  are  given  separately  as 
examples,  but  the  nature  of  the  other  plant  may  justify  its 
inclusion  in  a  general  average  rate  for  the  whole  of  5  per 
cent. 

In  some  cases,  the  more  modern  boilers  composed 
entirely  of  tubes,  prove  better  and  cheaper  than  cylindrical 
boilers  as  just  described.  These  tube-boilers  are  composed 
of  smaller  parts  which  can  be  renewed  piece-meal,  and  the 
boilers  so  renovated  are  convenient  for  carriage  and  ship- 
ment. Such  boilers  have  a  second-hand  value  and  can  be 
renovated.  They  are  occasionally  exported  when  so 
restored.  Tube  boilers  have,  however,  the  drawback  of  not 
withstanding  the  deleterious  action  of  bad  water,  and  careful 
consideration  on  this  point  is  necessary  before  adopting 
them. 

Multitubular  boilers  of  the  locomotive  type  are  neces- 
sary for  portable  or  semi-portable  engines,  and  although 
these  boilers  may  be  maintained  for  a  considerable  time 
by  occasional  re-tubing,  the  combustion  of  fuel  is  gene- 
rally more  forced  than  in  the  simpler  boilers,  and  they  have 
not  so  long  a  working  life. 

Portable-engines  with  multitubular  boilers  are  liable  to 
rapid  deterioration,  and  there  is  a  wide  range  of  difference 
in  durability  according  to  the  original  quality  of  the 
machine   and   the   treatment    to    which    it   is   subjected. 
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Engines  of  this  sort  when  taken  from  place  to  place  and 
used  for  temporary  purposes  can  seldom  be  so  well  pro- 
tected and  managed  as  engines  permanently  fixed  in  a 
clean  well-ordered  workshop.  Thus,  if  they  are  to  be  dealt 
with  separately,  an  annual  rate  of  from  10  to  15  per  cent. 
would  be  necessary  as  a  commencement.  A  rate  of  1 5  per 
cent,  would  in  five  years  reduce  an  original  value  of  ;^300 
to  ;^I33-  If  then  ;^5o  be  spent  on  repairs,  the  book  value 
might  be  increased  accordingly,  and  the  1 5  per  cent,  rate 
go  on,  so  that  at  the  end  of  another  four  years  the  value 
would  be  reduced  to  £9^-  If  then  patched  up,  at  an 
expense  of  ;^50,  it  might  at  a  low  pressure  of  steam  last  a 
few  years  longer. 

On  the  other  hand,  there  are  cases  where,  for  well-made, 
well-managed  engines  of  this  class  10  per  cent,  would  be 
ample,  such  a  rate  reducing;^ 300  to  £177  in  five  years. 
No  exact  rule  can,  however,  be  made  for  portable  steam- 
engines.  The  deterioration  depends  first  on  the  size  of 
the  engine— small  sizes  wearing  out  quickest  ;  on  the  care 
in  firing  and  kind  of  fuel  and  water ;  on  whether  the 
working  is  forced  ;  on  the  original  quality  of  the  engine 
and  the  care  given  to  repairs  ;  on  the  protection  from  dirt ; 
and  on  the  hours  the  engine  is  kept  at  work.  In  extreme 
cases  a  portable  engine  constantly  worked  is  quite  worn 
out  in  five  years,  and  its  saleable  value  would  be  about 
one-twelfth  part  of  its  original  price. 

Contractors'  locomotives  working  on  imperfect  rail- 
roads soon  wear  out,  and  a  rate  of  20  per  cent,  is  generally 
required,  bringing  down  the  value  of  an  engine  costing 
;^iooo  to  ;^ 328  in  five  years.  Whatever  be  the  exact  rate 
adopted  for  steam-engines,  it  should  be  estimated  liberally 
for  the  first  five  years.  Revision  will  then  show  if  the  rate 
needs  alteration.  The  ultimate  selling  price  of  portable 
engines  and  locomotives  will  much  depend  on  the  name 
and  reputation  of  the  original  maker. 
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In  regard  to  all  kinds  of  steam-engines,  another  and 
a  wider  question  arises  beyond  that  relating  to  mere 
physical  deterioration.  The  foregoing  estimates  have  been 
based  on  the  accumulated  experience  of  many  years,  during 
which,  although  improvements  have  been  made  from  time 
to  time,  they  have  not  been  so  radical  or  sudden  as  to 
render  either  engines  or  boilers  obsolete  or  useless  before  a 
usual  working-life  is  ended.  When,  however,  as  is  fre- 
quently the  case,  old-fashioned  or  badly-designed  engines 
consume  an  excessive  quantity  of  steam,  it  may  prove  profit- 
able to  discard  them  altogether,  even  to  sell  them  as  scrap, 
and  substitute  a  more  economical  system  which  will  allow 
large  annual  savings.  It  is  not  alone  the  kind  of  engine 
or  boiler,  but  the  number,  irregularity  and  location  of  them. 
An  excessive  consumption  of  steam  may  be  due  not  to 
the  kind  or  even  the  condition  of  the  engine  but  to  the 
distance  the  steam  has  to  be  conveyed  in  imperfectly- 
protected  pipes.  Modern  methods  of  distributing  power 
by  electricity  may  facilitate  the  concentration  of  the  steam 
plant.  One  engine  of  1000  horse-power,  consuming  3  lbs. 
of  coal  per  horse-power  hour,  may  do  all  the  work  of 
numerous  engines  with  an  aggregate  power  of  12CX)  horse- 
power, distributed  by  steam-pipes  and  shafting,  consuming 
8  lbs.  of  coal  per  effective  horse-power  hour.  This  is  not 
an  excessive  estimate  of  many  actual  cases.  Assuming  an 
average  of  fifty  hours  per  week,  there  would  be  an  actual 
annual  saving  of  7000  tons  of  coal,  a  reduction  in  the 
labour  of  handling  it  as  well  as  in  the  removal  of  cinders. 
Even  greater  savings  have  become  possible.  The  rapid 
development  since  1900  of  large  gas-engines  has  altered 
the  conditions  hitherto  prevailing.  A  fuel  consumption 
equivalent  to  i  lb.  of  coal  is  within  the  reach  of  those  who 
have  waste  gases  available,  or  who  can  buy  producer-gas, 
and  who,  if  they  require  not  less  than  500  horse-power  can 
advantageously  make  the  gas  themselves.     Such  ameliora- 
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tions,  however,  obviously  involve  much  capital  outlay.  A 
liberal  writing  down  in  past  years,  or  an  accumulated 
reserve,  is  the  soundest  method  of  providing  means  for  such 
desirable  changes. 

Just  as  rail-tracks  and  small  locomotives  afforded  a  new 
and  improved  means  of  transport  in  and  about  a  factory  or 
large  works,  so  they  in  turn  have  been  superseded  or  sup- 
plemented by  transporters  or  runways  by  which  loads  can 
be  transferred — if  need  be  by  tortuous  routes — from  place 
to  place.  Ball-bearings  and  other  ingenious  fittings  allow 
easy  movement,  either  in  the  case  of  turn-tables,  track 
wagons  or  of  small  carriers  suspended  from  transporters 
or  runways. 

Gas-engines,  though  more  convenient  in  many  cases 
than  steam-engines,  are  as  a  general  rule  more  expensive 
to  maintain,  and  should  have  a  higher  rate  of  depreciation 
till  they  have  proved  their  durability.  Producer-gas,  how- 
ever well  it  be  made,  leaves  bituminous  deposits,  requiring 
not  only  good  "  scavenging  "  arrangements  in  the  cylinders, 
but  periodic  stoppages  for  repair,  especially  for  engines  of 
more  than  200  horse-power.  So  also  the  dust  in  waste-gases 
from  blast  furnaces,  even  with  the  best  of  gas-washing 
apparatus,  involves  periodic  cleaning  of  the  internal  parts, 
and  their  occasional  replacement.  In  large  gas-engines  the 
percussive  shocks  are  more  severely  felt  than  in  the  smoother 
expansion  of  high-pressure  steam-engines,  though  improve- 
ments have  been  introduced  to  reduce  such  a  liability. 
Rotary  gas-engines,  when  invented,  are  likely  to  modify  such 
disadvantages.  It  is  impossible  to  measure  in  advance  the 
risks  of  obsoleteness,  but  the  fact  that  there  is  not  so  long 
an  experience  in  the  use  of  gas-engines  on  a  large  scale 
should  encourage  the  provision  of  a  general  reserve. 

In  crowded  cities  the  concentration  at  one  central 
electric-power  station  of  all  motive-power,  whether  derived 
from  steam-engines  or  gas-engines,  may  be  found  profitable, 
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even  if  the  bare  comparison  of  cost  may  not  immediately 
show  it.  The  tendency  is  growing  of  large  manufacturing 
concerns  discarding  their  own  steam-plant  and  relying 
entirely  on  the  purchase  of  current  from  a  central  station, 
some  such  concerns  paying  as  much  as  ;^  10,000  a  year  in 
this  way.  Boilers  need  then  be  retained  only  for  such 
special  purposes  as  steam-hammers  and  steam-heating. 
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It  is  not  necessary  to  describe  or  even  attempt  to 
enumerate  the  various  ways  in  which  Electricity  has  super- 
seded the  older  methods  of  transmuting  natural  forces  and 
transmitting,  distributing  and  applying  the  power  obtained. 
The  purpose  here  is  only  to  refer  to  electrical  plant  in 
regard  to  the  lessening  of  its  value  by  time  and  use.  No 
branch  of  industry  has  shown  more  clearly  the  necessity,  in 
regard  to  new  inventions,  of  separating  physical  deterioration 
from  the  liability  to  change  or  that  process  of  becoming 
obsolete  which  is  sometimes  known  as  obsolescence. 

Electricity  can  never  be  more  than  an  intermediary  in 
the  generation  and  application  of  power,  and  even  when 
the  electrical  machine  or  apparatus  itself  remains  in  good 
condition,  its  value  may  be  reduced  by  the  failure,  alteration, 
or  removal  of  other  plant  with  which  it  is  connected.  On 
the  one  hand  the  dynamo-generators  must  be  adapted  to 
the  prime  movers  which  propel  them,  and  on  the  other  hand 
the  motors  to  which  the  power  is  conveyed  must  be  adapted 
to  the  purpose  or  process  which  they  are  to  satisfy.  It 
follows,  therefore,  that  when  some  better  form  of  prime 
mover — steam,  gas  or  pressure-water  as  the  case  may  be — 
has  been  devised  which  requires  different  connections  or 
different  speeds,  the  dynamo  has  had  to  follow.  The 
adoption  of  high-speed  direct-coupled  reciprocating-engines 
rendered  useless  the  dynamos  which  had  been  connected 
by  belts  to  slower  engines  ;  and  when  these  high-speed 
engines  were   installed  at  considerable  expense,  the    still 
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higher  speeds  of  turbines  were  found  profitable,  again  in- 
volve alterations.  Besides  these  changes,  the  method  of 
utilising  in  turbines  the  exhaust-steam  from  reciprocating- 
engines  may  again  revive  the  demand  for  the  latter  and 
find  for  them  an  appropriate  place.  Electric-motors  have 
in  many  cases,  while  still  in  good  order,  had  to  be  re- 
moved because  they  were  not  suitable  for  some  new  con- 
ditions. 

Leaving  on  one  side,  however,  these  contingencies  which 
seem  remote  when  an  electric-plant  is  designed,  it  is  not 
difficult  to  arrive  at  approximate  conclusions  in  regard  to 
ordinary  wear-and-tear.  It  may  be  said  generally  that 
machines  in  motion,  such  as  dynamos,  motors,  and  motor- 
generators,  deteriorate  more  rapidly  than  such  fixed  plant 
as  static-transformers  and  cables.  On  a  smaller  scale 
electric-meters  wear  out  more  rapidly  than  such  fixed 
plant  as  switchboards.  Commutators  and  indeed  all  appa- 
ratus containing  copper  and  brass  which  are  exposed  to 
abrasion  and  wasting,  have  a  shortened  life  if  exposed 
to  dust,  damp,  frost  or  rust,  and  in  some  engineering- 
factories  and  steel-works,  dust  charged  with  particles  of 
coke  or  iron  is  particularly  harmful.  The  need  for  re- 
winding, and  the  expense  of  reconstruction  frequently  arise 
from  such  exposure.  Slight  deterioration  from  these  causes 
may  be  disregarded  in  the  rate  of  depreciation,  if  the  cost 
of  maintaining  such  parts  is  fully  defrayed  out  of  revenue. 
So  far  as  physical  wear-and-tear  is  concerned,  a  well-made 
continuous-dynamo  running  at  a  moderate  speed  and  well 
protected  should  last  thirty  years  with  perhaps  two  complete 
re- windings  during  that  period.  Each  such  re- winding 
would  cost  about  one-fourth  the  original  outlay,  and  might 
properly  be  debited  to  an  accumulated  depreciation  fund. 

Some  of  the  earlier  machines  that  have  run  for  more 
than  fifteen  years  show  that  there  is  nothing  intrinsically 
abnormal  in  the  risks  involved  to  separate  them  in  regard 
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to  length  of  life  from  the  average  of  other  machinery — 
boilers,  engines  and  machine-tools — in  an  engineering  shop. 

The  anticipated  life  of  a  high-speed  alternating-machine 
cannot  be  taken  at  more  than  twenty  years,  for  however  well 
it  may  have  been  made,  it  is  liable  to  certain  contingencies, 
and  has  no  second-hand  value  except  as  scrap-metal.  To 
justify  so  low  an  inclusive  rate  as  j\  per  cent,  which  brings 
^loo  tO;^46  in  ten  years,  all  minor  repairs  should  be  de- 
frayed out  of  revenue,  and  only  the  purchase  of  new  parts 
or  other  radical  expenditure  be  taken  from  the  depreci- 
ation-fund. A  shorter  life  must  be  assumed  for  motors  of 
less  than  lo  kilowatts.  If  obsoleteness  be  the  only  cause  for 
change,  then  strictly  the  expense  should  be  borne  by  a  reserve- 
fund.     Depreciation  may  however  be  adjusted  to  cover  all. 

The  high-speed  of  the  new  turbo-generators  introduced 
since  1900,  and  their  very  exact  fitting,  render  them  liable 
to  certain  risks  from  variations  in  temperature  and  other 
causes.  Several  changes  in  regard  to  speed  and  methods 
of  blading  have  occurred  since  their  first  introduction,  and 
if  these  generators  are  taken  separately,  only  after  some 
longer  experience  has  been  acquired  can  it  be  said  that  a 
depreciation  rate  of  10  per  cent,  on  the  diminishing  value 
will  be  too  much  for  maintaining  a  book-figure  appropriate 
to  their  condition.  Such  a  rate  will  reduce  ;^iooo  to  ;^349 
in  ten  years.  Even  when  a  reserve-fund  is  available,  it 
should  be  trenched  on  with  reluctance,  and  it  is  better  by 
writing-down  the  value  to  charge  all  that  is  possible  to 
revenue.  Such  reluctance  may  be  considered  at  worst  as 
the  establishment  of  what  auditors  sometimes  designate  as 
a  hidden  reserve.     It  is  the  best  side  on  which  to  err. 

In  regard  to  Motors,  endurance  depends  to  some  extent 
on  whether  the  driving  is  through  belts  or  gearing.  The 
interposition  of  belts  between  the  motor  and  the  machine 
driven,  softens  the  shocks  of  running,  and  experience  to 
guide  the  choice  is  constantly  accumulating.     When  there 


Alternating- 
machines. 


See  page  128. 


See  page  48. 
See  page  46. 


Repairs  to 
turbines. 


See  page  119. 


Hidden  reserves. 

See  page  5 1 . 
Electric  motors. 


92 


The  Depreciation  of  Factories, 


Driving  by  belts 
or  ropes. 


Hours 
of  working. 


Periods  of  rest. 


Direct  driving. 

Motors  on  tram- 
cars  and  trains. 


Over-load 
capacity. 


Undue  heating. 


Margin  of  power. 


See  page  2. 


Public  power- 
station. 


are  considerable  shocks  in  the  work  done  which  cannot  be 
entirely  absorbed  by  a  fly-wheel,  as  for  instance  in  heavy 
rolling-mills  or  in  large  machines  for  the  cropping  or  punch- 
ing of  steel  cold,  then  the  interposition  of  belts  or  cotton 
ropes  generally  prolongs  the  life  of  the  motor. 

So  also  where  the  work  is  continuous,  as  in  a  machine 
running  ordinary  factory  hours  without  cessation.  Obvi- 
ously a  machine  working  60  or  100  hours  per  week  is  more 
distressed  than  one  working  only  20  hours  per  week,  but 
even  with  considerable  aggregate  hours  the  distress  on  the 
machine  is  softened  by  occasional  cessations.  A  motor 
for  driving  a  crane  or  other  machine,  intermittently  used, 
may  be  conveniently  attached  compactly  to  the  machine  it 
drives  with  less  risk  of  breaking  down  than  when  associated 
with  constant  driving.  Motors  on  tramcars  and  those  on 
the  cars  of  electric-railways  deteriorate  more  rapidly  than 
those  on  fixed  foundations. 

All  Motors  are  supposed  to  have  an  over-load  capacity 
which  in  some  operations — as,  for  instance,  the  passing  of 
steel  bars  through  a  rolling-mill — is  frequently  exercised  to 
the  utmost  Excessive  working  tends  to  undue  heating 
which  consumes  much  power  and,  in  extreme  cases,  fuses 
the  copper.  But  besides  this,  the  normal  capacity  of  a 
motor  should  be  much  above  its  work.  If  the  original  cost, 
the  expenses  of  working  and  the  life  be  taken  together,  it  is 
in  the  end  cheaper  to  instal  a  motor  of  50  per  cent,  greater 
capacity  than  that  required  for  the  purpose  in  view  ;  to 
instal  for  instance  a  30-kilowatt  motor  for  a  20-kilowatt 
job.  The  consumption  of  current  depends  on  the  work 
done,  not  on  the  size  of  the  motor.  In  a  large  works  with 
many  motors  the  sufficiency  can  soon  be  measured,  and  an 
average  rate  established  which  will  provide  a  fund  for  the 
regular  purchase  of  new  motors.  Factory  owners  who 
escape  the  risks  connected  with  the  generating-plant  when 
they  purchase  electric  current  from  a  local  power -company, 
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still  have  to  bear  the  risks  connected  with  the  motors, 
except  where  the  motors  are  hired  from  the  same  public 
body.  The  greater  extent  of  such  public  undertakings, 
the  variety  of  purposes  to  which  the  current  is  applied, 
and  the  wider  range  of  working  hours,  allow  economies 
almost  impossible  to  the  private  consumer,  who,  moreover, 
by  buying  current  gets  a  large  share  of  the  economy  and 
has  no  concern  in  the  risks  of  breakdown  or  obsolescence 
in  the  generating-plant. 

Electric  conductors  and  Cables  have  been  brought  to  great 
perfection,  and  in  regard  to  durability  the  elaborate  precau- 
tions for  their  insulation  and  conductivity  render  them  long 
enduring  against  decay  and  accident.  Standards  of  purity 
and  strength  have  been  arrived  at  for  the  copper,  rubber, 
paper,  lead  and  steel  of  which  they  are  composed,  and 
these  are  proved  by  severe  tests,  chemical,  electrical  and 
mechanical.  Not  only  at  every  stage  of  manufacture  and 
on  completion  but  afterwards  during  use,  the  insulation 
and  conductivity  are  tested  and  only  unavoidable  and  severe 
accidents  can  injure  them.  Even  if  damage  occurs,  it  is 
generally  confined  within  a  moderate  range. 

Naked  copper  wires  or  rods  are  sometimes  allowed  to 
be  used  for  high-tension  current  and  are  attached  in  much 
the  same  way  as  telegraph  wires — but  with  more  elaborate 
precautions — to  buildings  or  poles,  from  which  they  are 
supported  by  porcelain  insulators.  Such  unprotected  con- 
ductors are,  however,  seldom  allowed  except  on  private 
premises  or  in  sparsely  populated  districts.  When  removed 
the  scrap-copper  is  worth  about  95  per  cent,  of  the  current 
price  for  old  copper.  The  metal  used  is  known  commercially 
as  "  electrolytic  "  copper,  and  is  generally,  worth  from  2  to  4 
per  cent,  more  than  ordinary  copper  of  good  merchantable 
brand  (G.M.B.). 

Aerial  cables,  such  as  those  which  transmit  power  in 
and  about  large  steel-works  or  railway  shunting-grounds, 
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The  Depreciation  of  Factories. 


How  composed. 


are  generally  composed  of  copper  wires  or  twisted  strands 
insulated  sometimes  with  rubber  but  more  usually  braided 
and  served  with  one,  two,  or  three  layers  of  some  weather- 
resisting  compound.  This  covering  is  sufficient  to  protect 
them  against  accidental  contact  with  telegraph  or  tele- 
phone wires  which  may  fall  against  them,  as  the  cables 
Mode  of  covering,  depend  for  their  insulation  on  the  porcelain  cups  to  which 
they  are  attached.  The  covering  is  long-enduring  against 
weather,  and  when  decay  begins  it  is  not  of  immediate 
importance  if  the  cables  have  been  placed  out  of  reach.  If 
depreciated  at  a  rate  of  5  per  cent,  per  annum  a  few  years 
will  bring  the  book  value  down  to  that  of  the  copper  they 
contain,  or  they  may  be  written  down  to  that  value  directly 
they  are  fixed  in  place.  Conductors  with  such  limited  pro- 
tection, when  they  are  fixed  in  colliery-shafts  or  under- 
ground roads,  cannot  be  expected  to  last  more  than  ten  years. 
Larger  cables  for  considerable  distances,  such  as  are 
used  by  power,  lighting  and  tramway  undertakings  are 
almost  always  laid  underground.  When  such  cables  were 
first  introduced  the  only  available  experience  in  regard 
to  insulation  was  that  afforded  by  submarine  telegraph- 
cables  which  had  been  in  use  for  some  years.  In  these 
cables  the  copper  conductors  are  wrapped  in  gutta-percha 
and  incased  in  wire.  Gutta-percha  was,  however,  found 
too  soft — in  any  but  a  cold  temperature — to  bear  the 
weight  of  the  larger  and  heavier  copper  wire  or  twisted 
wire  strands  now  required.  Rubber  and  rubber  com- 
pounds were  tried,  but  these,  while  effective  for  an  inner 
coating  of  suspended  cables  for  a  short  time,  were  found 
to  decay  from  varying  atmospheric  conditions,  and  rubber 
has  been  abandoned.  Specially  prepared  paper  was  intro- 
duced as  a  substitute  by  Ferranti  about  the  year  1880, 
and  subsequent  experience  has  shown  that  the  material, 
if  kept  dry  and  protected  from  mechanical  injury,  will 
endure  permanently,   or  at   any  rate   over  a   period    that 
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cannot  yet  be  measured.  When  there  is  only  one  conductor 
or,  as  in  concentric  cables,  two  or  more  conductors,  the 
insulation  is  obtained  in  the  way  just  described. 

The  cable  is  generally  composed  of  twisted  strands, 
giving  a  total  sectional  area  of  copper  ranging  from 
0*04  to  1*25  sq.  inch;  additional  cables  being  generally 
added  when  larger  capacity  is  needed,  rather  than  increas- 
ing the  size  of  any  one.  The  copper  conductor  is  usually 
insulated  by  three  layers  of  specially-prepared  manilla 
paper,  which,  however,  only  serves  its  purpose  when  quite 
dry,  and  it  is  the  almost  universal  practice  to  enclose  the 
paper-covered  cable  in  lead  so  as  to  keep  out  moisture. 
The  cable  is  then  armoured  by  steel  tape  or  steel  wire  as  a 
protection  from  picks  or  other  excavating  operations,  with 
occasionally  an  outer  covering  of  jute.  The  cables  are 
further  preserved  by  one  of  two  methods — either  by  laying 
the  cables  in  channels  formed  in  blocks  of  vitrified  clay, 
embedding  them  in  bitumen  or  pitch,  and  covering  them 
by  a  loose  brick  or  tile  ;  or  in  the  case  of  large  cables  by 
drawing  them  into  holes  moulded  in  blocks  of  vitrified  clay. 
Such  underground  cables  so  protected,  are  generally  laid 
in  trenches  excavated  about  two  or  three  feet  deep.  There 
are  many  combinations  of  materials,  so  that  underground 
cables,  when  finally  scrapped,  may  contain  copper,  paper, 
steel- wire,  steel-tape,  lead  and  jute. 

The  two  methods  of  fixing  or  laying  cables  as  just 
described,  while  they  may  be  equally  enduring,  have  differ- 
ent results  in  regard  to  the  value  of  the  scrap  in  the  case  of 
removal.  In  either  of  the  underground  cables  there  has 
been  considerable  outlay  in  opening  the  ground,  laying  the 
cable  and  filling-in.  When  laid  in  grooved  blocks,  the 
cables  are  so  firmly  incased  that  the  cost  of  removing  them 
and  separating  the  various  materials  will  (unless  the  cost  is 
charged  to  the  new  cables)  generally  absorb  nearly  the 
whole  sum  obtainable  from  the  copper.     In  the  other  case 
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The  Depreciation  of  Factories. 
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of  cables  drawn  through  holes  in  blocks  otherwise  solid^ 
the  cables  may  be  removed  by  re-drawing  them  from 
the  blocks,  but  even  this  method  is  feasible  only  if  the 
cables  are  free  to  move  and  not  complicated  by  various 
attachments  and  connections  to  branch-consumers  along 
the  route.  These  difficulties  depend  on  local  circumstances^ 
and  no  absolute  rule  can  be  established  for  them. 

If  after  one  writing-down  of  5  per  cent,  from  the  original 
cost,  including  laying,  a  depreciation  rate  of  2\  per  cent. 
be  applied  till  the  scrap-value  of  the  copper,  lead  and 
steel  is  reached  less  the  cost  of  removal,  no  other  writing- 
down  is  necessary,  the  remoter  risks  of  obsoleteness  or  en- 
forced removal  being  left  to  a  general  reserve  fund. 

Storage  batteries  should  be  fully  maintained  and  re- 
placed out  of  revenue. 

Second-hand  dealers  in  old  metals  have  become  familiar 
with  electrical  apparatus  of  all  kinds,  and  are  ready  to  offer 
prices  for  what  is  presented  to  them.  Indeed  it  may  be 
said  that  a  market  for  old  electrical  material  has  been 
established  and  modes  of  utilising  such  material.  Prices 
are  based  on  the  weight  and  proportion  of  iron,  steel, 
copper  and  lead.  Dealers  will  break  up  machines  and 
castings,  and  in  the  case  of  suspended  cables  burn  off  the 
outer  covering  and  tear  away  the  insulating-material.  The 
larger  main-cables  which  have  been  laid  underground  as 
just  described  are  divided  into  convenient  lengths,  the  lead 
pipes,  steel-tape  or  armour-wire  cut  open  by  special  tools, 
and  the  paper  or  other  insulating  material  burnt  away. 
The  old  metals  will  then  be  worth  about  four-fifths  of  the 
current  prices  of  ingot-copper,  pig-lead  or  pig-iron.  Dealers 
will  generally  estimate  the  value  from  a  sample. 

Sometimes,  for  convenience,  an  inclusive  rate  of  depre- 
ciation is  adopted  for  the  whole  of  an  electric  plant, 
including  buildings,  and  the  permanent  nature  of  the  latter 
is  held  to  justify  a  moderate  average  rate  for  the  whole. 
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It  must,  however,  be  remembered  that  the  solidity  of 
buildings  does  not  save  them  from  the  risks  of  obsoleteness, 
if  the  plant  has  to  be  altered,  and  that  the  cost  of  altera- 
tions in  buildings  and  foundations  may  be  as  great  as,  or 
even  greater  than,  with  the  machinery.  The  necessity  for 
a  reserve  to  meet  such  contingencies  is  specially  necessary 
with  the  electric  plant  of  power  companies  or  of  municipal 
central  stations  having  no  other  kind  of  plant  to  average 
with  it. 

At  the  time  of  purchasing  new  electrical  machines  or 
cables  there  is  a  convenient  opportunity  for  ascertaining 
and  recording  the  weight  of  the  different  metals,  so  that 
their  ultimate  or  scrap  value  may  be  correctly  estimated 
when  the  time  of  removal  approaches.  An  approximate 
estimate  in  advance  is  assisted  by  the  data  which  the  cable 
makers  will  supply,  to  those  who  buy  from  them,  of  the 
component  parts,  showing  the  weight  of  copper,  steel-tape, 
steel-wire  and  lead-pipe  which  alone  have  any  scrap  value. 


See  page  65. 
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Loose  Plant  and  Tools  can  seldom  be  satisfactorily 
treated  in  factory  accounts  by  the  system  just  described  for 
buildings  and  fixed  plant.  They  wear  out  too  quickly, 
and  writing  off  a  percentage  annually  is  not  a  satisfactory 
method  when  the  rate  would  exceed  20  per  cent.  There 
are  two  other  methods  available.  One  is  to  roughly 
value  the  miscellaneous  loose  plant  every  year  by  weight 
or  otherwise  ;  the  second  is  to  write  off  nothing,  but  to  main- 
tain and  renew  entirely  out  of  revenue.  If  the  fixed  plant 
has  been  considerably  increased,  a  corresponding  growth 
of  value  in  the  loose  tools  may  be  generally  assumed. 

In  some  foundries  the  plan  is  adopted  of  dividing  the 
loose  plant  into  classes  somewhat  as  follows  :  foundry- 
boxes  ;  foundry-patterns  ;  rapidly-wearing  plant,  such  as. 
iron  and  steel  tools,  belting,  chains,  ropes,  portable  forges, 
.carts,  wheelbarrows  and  ladders. 
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The  Depreciation  of  Factories. 
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Taking  these  in  their  order,  a  list  is  kept  of  foundry 
boxes,  and  this  is  assisted  by  casting  on  each  box  the  year 
in  which  it  is  made,  and  marking  on  each  its  weight.  The 
value  is,  in  some  factories,  at  once  taken  at  that  of  pig  iron,, 
but  more  often  is  written  down  to  that  value  in  a  few  years. 
Supposing  one  box  has  been  made,  weighing  i  ton,  at  a 
cost  of  £i2^  then,  if  it  is  of  a  shape  or  size  not  likely  to  be 
wanted  again,  all  the  cost — less  that  of  the  iron — should  be 
charged  to  the  first  set  of  castings,  and  the  box  at  once 
broken  up.  But  if  the  box  be  considered  useful  enough  to 
keep  for  future  use,  one-half  or  even  less  may  be  charged  to 
the  first  castings,  and  the  remainder  treated  as  an  addition 
to  capital ;  but  this  remaining  value  should  be  written  down 
by  depreciation  to  pig-iron  value. 

Another  and  simpler  plan  is  to  value  all  the  boxes,  old 
and  new  alike,  at  20s.  per  ton  above  pig-iron  price — that  is 
to  say  a  moderate  average  price,  and  not  that  which  may 
be  current  at  the  time,  although  of  course  the  current  price 
would  need  consideration  in  case  of  valuation  for  a  change 
of  ownership.  This  summary  method  does  not  apply  to 
the  elaborately-fitted  boxes  specially  prepared  for  the  pro- 
cesses of  machine-moulding.  Such  boxes  may  be  properly 
classed  among  machine  tools,  and  depreciated  accordingly, 
but  at  a  liberal  rate,  as  they  wear  out  quickly. 

Foundry  patterns  may  be  taken  as  a  type  of  the 
patterns  or  designs  necessary  in  so  many  trades,  and  in- 
volving much  cost  not  easily  dealt  with  in  the  books  of 
account.  As  a  safe  general  principle  or  starting  point, 
every  casting  or  set  of  castings  should  pay  for  its  pattern  ; 
and  where  some  exceptional  or  peculiar  shape  is  to  be 
made,  with  no  immediate  prospect  of  using  the  pattern 
again,  this  plan  is  necessary  if  loss  is  to  be  avoided.  There 
is  a  natural  reluctance  to  break  up  costly  patterns,  and  an 
equal  reluctance  to  treat  them  as  valueless.  The  storing 
of  them  is  often  continued  for  many  years  without  return, 
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and  ultimately  the  patterns  are  broken  up  for  firewood  or 
scrap-iron,  as  the  case  may  be.  Much  depends  on  the 
nature  of  the  trade,  whether  of  a  repetition  or  miscellaneous 
kind.  It  is  often  expedient  in  a  repetition  trade,  where  a 
succession  of  orders  may  be  reckoned  on,  to  spend  much 
money  on  the  patterns,  which  may  have  a  value  many 
times  that  of  the  castings  made  from  them  in  the  first  year. 
Even,  however,  if  durable  iron  patterns  have  been  made, 
they  often  become  obsolete  before  worn  out,  and  therefore 
should  be  quickly  depreciated. 

Toothed-wheel  and  pulley  patterns  have  in  the  past 
had  a  permanent  value ;  but  since  the  introduction  of  wheel- 
moulding  and  wheel-cutting  machines  it  has  become  less 
usual  to  store  such  patterns.  These  and  other  expensive 
patterns,  especially  of  an  ornamental  kind,  have  a  value  quite 
dormant,  because  they  are  unknown  to  purchasers  ;  and  it  is 
for  this  reason  that  the  publication  of  illustrated  catalogues 
may  give  life  to  a  stock  of  patterns  otherwise  useless.  But 
while  this  may  extend  the  time  over  which  the  cost  is  to 
be  distributed,  the  value  should  generally  be  written  down 
to  one-tenth  of  the  cost  in  ten  years.  If  not  used  often  they 
have  little  value ;  if  used  often  they  soon  wear  out. 

It  is  a  wise  rule  that  Engineers'  Drawings  shall  be 
charged  to  the  particular  work  for  which  they  have  been 
made,  and  there  should  be  some  special  circumstance  to 
justify  the  charging  part  of  the  cost  to  capital.  A  change 
of  ownership  may  however  render  necessary  a  review 
of  patterns  and  drawings  as  they  may  form  part  of 
goodwill. 

Copyright  designs  or  patterns  protected  by  patent  may 
of  course,  have  a  special  value ;  but,  as  between  partners, 
this  should  be  written  down  rapidly,  as  such  rights  last 
only  a  limited  time.  In  the  case  of  a  change  of  ownership 
a  new  valuation  should  be  made.  In  this  category  should 
be  included  the  engraving-blocks  used  for  catalogue  illus- 
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The  Depreciaiion  of  Factories, 
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trations.  All  these  may  be  sometimes  associated  with 
goodwill. 

Horses  deteriorate  more  rapidly  than  the  inanimate 
fixed  plant  of  a  factory,  and  it  may  be  best  to  exclude  them 
entirely  from  the  depreciation  account  and  simply  to  charge 
all  purchases  to  revenue.  If,  however,  they  are  written 
down,  a  special  rate  or  system  of  depreciation  is  necessary, 
for  it  is  obvious  that  contingencies  have  to  be  provided  for 
which  would  not  occur  in  the  case  of  ordinary  plant.  Assum- 
ing that  sound,  well-seasoned  animals  have  been  purchased, 
that  they  are  well  cared  for,  and  that  all  veterinary  expenses 
are  charged  to  revenue,  an  annual  depreciation  rate  of  from 
20  to  30  per  cent,  on  the  diminishing  value  will  be  necessary 
to  provide  a  fund  for  renewals.  Between  these  wide  limits 
the  exact  rate  will  be  found  to  depend  on  the  conditions  of 
working,  principally  on  the  kind  of  roads.  On  the  paved 
streets  of  a  city  the  deterioration  will  be  more  rapid  than 
on  macadamised  roads,  and  especially  if  the  horses  have  to 
trot  on  the  paved  streets.  The  experience  of  omnibus  pro- 
prietors, tramway  companies,  and  others,  shows  that  the 
working-life  of  a  horse  is  from  three  to  five  years,  according 
to  the  care  paid  to  feeding,  shoeing,  stabling,  and  moderate 
working  ;  while  the  easier  conditions  under  which  the  cart- 
ing work  of  a  factory  may  be  performed  would  allow  a  life 
to  the  horses  of  from  four  to  six  years. 

Cartage  is  generally  an  uncertain  and  unsatisfactory  ex- 
pense in  connection  with  a  manufacturing  business,  and  the 
tendency  in  modern  factories  is  to  substitute  for  street  work 
steam-lorries  or  petrol  motor-cars,  or  to  avoid  the  use  of 
either  by  constructing  branch  railways  or  sidings,  by  using 
electric-capstans  for  haulage,  and  in  the  factory  itself  by 
narrow-gauge  railways  supplemented  by  electric-trans- 
porters and  runways. 


In  concluding  this  chapter  on  plant  and  machinery  it 
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may  be  said  that  in  all  kinds  of  industrial  plant  there  are 
cases  where  it  is  very  difficult  to  apply  exact  rates  of  depre- 
ciation, and  yet  where  the  uncertainty  which  causes  the 
difficulty  increases  the  need  for  writing-down.  In  the  large 
industries  such  as  iron,  steel  and  chemical  works,  the 
improved  methods  that  are  continually  arising  render 
necessary  an  outlay  of  a  speculative  nature  for  new  experi- 
ments and  plant,  which  if  successful,  will  render  much  of 
the  old  plant  obsolete  or  of  diminished  value.  A  large 
annual  return  may  alone  justify  the  outlay,  and  such 
return  cannot  safely  be  treated  as  profit  without  a  consider- 
able writing  down  of  capital  value.  Therefore,  while  in 
average  or  normal  years  of  working  a  moderate  rate  of 
depreciation  may  suffice  for  mere  physical  deterioration, 
advantage  should  be  taken  of  prosperous  years  to  write 
down  liberally  the  book-value  of  the  plant.  As  a  matter  of 
book-keeping  this  may  be  done  as  described  on  page  122, 
so  rendering  some  of  what  appears  as  profit,  liquid  as  re- 
sumed capital ;  or  it  may  be  effected  by  extinguishing 
debentures  or  repaying  loans.  If,  however,  shareholders  are 
unwilling  to  regard  as  cancelled,  an  outlay  which  as  yet  has 
shown  no  sign  of  unprofitableness,  new  deferred  shares 
(equal  in  amount  to  the  cancelled  debentures)  may  be  cre- 
ated and  distributed  as  a  bonus  or  "Stock  dividend."  Such 
an  increase  in  the  nominal  share-capital  is  a  sounder  plan 
than  that  of  dividing  the  profit  among  the  shareholders  in 
money  and  maintaining  the  debenture  or  loan  indebtedness. 
Before  creating  such  new  capital,  it  should  be  clearly  ascer- 
tained that  there  are  real  and  tangible  assets  to  represent  it. 
Even  additions  to  buildings  and  plant,  though  they  may 
apparently  increase  the  earning  power,  will  not  justify  the 
new  shares  unless  it  be  clear  that  there  is  no  reduction  in 
the  value  or  usefulness  of  old  plant,  to  neutralise  the 
addition. 

There  are  cases  where,  without  real  addition  to  plant. 
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one  or  more  years  of  large  profits,  and  the  assumption  that 
such  earnings  will  be  maintained,  have  led  to  the  creation 
of  new  shares.  Many  industrial  undertakings  have  been 
burdened  in  succeeding  years  by  such  inflation  of  capital, 
and  as  a  remedy  the  shares  have  had  to  be  cancelled  or  a 
real  value  created  for  them  by  the  application  of  profits  to 
new  works  and  plant  instead  of  to  dividend.  Examples 
are  continually  arising  of  firms  or  companies  drifting  to 
re-construction  or  insolvency  solely  through  over-capitali- 
sation from  which  the  earlier  shareholders  have  reaped  an 
illusory  profit. 

The  necessity  for  a  Reserve  to  meet  these  contingencies 
has  already  been  investigated,  and  examples  have  been 
given  of  numerous  industries  to  which  the  same  principles 
apply. 
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In  regard  to  all  the  plant  referred  to  in  this  chapter 
the  slower  the  deterioration,  the  greater  the  importance  of 
establishing  a  proper  system.  Where  the  deterioration  is 
rapid,  as  in  boilers  and  furnaces,  the  need  for  renewals 
forces  itself  on  the  attention  of  users,  and  the  justice  of 
charging  expenditure  on  this  account  to  revenue  is  so  ob- 
vious that  any  other  plan,  though  it  might  be  deemed 
merely  delusive  in  the  case  of  private  firms,  would  in  the 
case  of  joint-stock  companies  be  rightly  considered  dis- 
honest. Where,  however,  the  deterioration  of  plant  is  slow, 
an  insufficient  rate  of  depreciation  may  by  mere  inadvertence 
go  on  for  many  years  before  the  error  becomes  apparent ; 
and  the  loss,  when  at  last  it  is  realised,  too  often  falls  upon 
the  wrong  shoulders. 
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CHAPTER   V. 

WRITING   OFF   THE    WASTING  VALUE   OF   TERMINABLE 
UNDERTAKINGS. 


Reference  has  been  made  to  the  provision  which  may- 
become  necessary  to  meet  the  decreasing  or  wasting  value 
of  factories  and  kindred  concerns  limited  by  lease  or  other- 
wise. There  are  undertakings  which  by  their  very  nature 
have  only  a  transient  value,  and  where  therefore  everything 
that  has  been  consumed  or  is  irrecoverable  at  the  end  of 
the  term  must  be  written  off  out  of  revenue,  if  the  capital  of 
the  concern  is  to  be  preserved  intact.  Such,  for  example, 
are  Concessions  or  Leases  for  terms  of  years  ;  Collieries 
and  other  Mines;  Patents;  and  in  some  cases  also 
Goodwill. 

Concessions  for  national  works  are  seldom  granted  in 
Great  Britain  for  terms  of  years,  but  in  some  foreign 
countries  where  much  British  capital  is  invested,  monopolies 
for  railways,  mines,  water-supply,  electric  light  and  drainage- 
works  are  so  granted.  In  British  cities,  the  construction  of 
municipal  works,  such  as  gas-works,  water-works,  and  tram- 
ways on  any  but  a  small  scale  is  seldom  now  entrusted  to 
private  companies.  Such  works  are  generally  carried  out 
in  the  manner  already  described,  and  the  Corporations  are 
the  permanent  owners  of  the  undertakings  subject  to  the 
repayment  within  a  limited  number  of  years  of  the  money 
borrowed  for  construction.  The  rights  and  privileges 
connected  with  concessions  for  foreign  public  works  are 
hardly  ever  granted  in  perpetuity,  so  that  the  capital  sunk 
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in  such  undertakings  must  be  recovered  by  some  system  of 
sinking-fund. 

In  British  cities,  concessions  for  Tramways  or  Electric 
Lighting  are,  when  granted  to  private  companies,  almost 
always  for  limited  periods.  At  the  expiration  of  the  term 
the  local  authorities  sometimes  have  the  option  of  requiring 
the  removal  of  the  works  that  have  been  constructed,  or  of 
purchasing  them  from  the  concessionaires  at  a  price  which 
may  or  may  not  include  compensation  for  the  loss  of  pro- 
spective profits,  or  for  the  compulsory  nature  of  the  transfer^ 
or  for  anything  beyond  the  mere  property  itself.  On  such 
conditions  the  capital  expenditure  is  not  always  entirely 
restored,  for  the  original  outlay  will  have  included  an  ex- 
penditure for  preliminary  expenses  and  for  plant  which  has 
become  partially  worn  out.  Unless  there  has  been  a  yearly 
depreciation  or  writing-down  which  shall  have  provided 
for  the  cessation  of  the  privileges,  as  well  as  for  the  wear 
and  tear  of  plant,  loss  will  obviously  result.  Even  when 
the  concession  or  lease  provides  for  compensation,  the  terms 
on  which  it  is  to  be  granted  should  be  closely  scanned.  A 
provision  may  have  to  be  made  by  the  present  holders  to 
reduce  the  capital  value  of  the  assets  as  they  appear  in  the 
books,  to  that  which  will  be  received  on  the  transfer.  This 
provision  may  in  some  cases  take  the  form  of  a  sinking-fund, 
or  reserve-fund,  rather  than  a  rate  of  depreciation,  but  the 
two  questions  cannot  always  be  easily  separated,  and  must 
be  held  in  view  together.  Some  system  of  sinking-fund  is 
the  best  means  of  rneeting  this  contingency,  and  the  method 
and  cost  of  doing  so  are  described  in  a  later  chapter.  The 
cost  of  amortization  may  be  measured  by  the  rates  of  annual 
premium  charged  by  the  leading  assurance  companies  for 
what  is  known  as  Leasehold  Assurance. 

Mining  enterprises  are  always  more  or  less  speculative, 
and  high  prospective  profits  are  necessary  to  induce  invest- 
ments, profits  which  must  not  only  give  a  sufficient  interest 
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on  the  venture  but  the  return  of  the  capital  when  the  mine 
is  exhausted. 

The  limitation  of  tenure  may  be  by  the  exhaustion 
of  the  minerals,  or  by  the  termination  or  lapsing  of  the 
right  to  get  them.  If  the  tenure  is  freehold,  and  the 
minerals  inexhaustible  or  so  abundant  as  to  last  for  one 
hundred  years,  the  contingency  may  be  deemed  too  remote 
to  require  consideration,  and  little  more  need  be  written  off 
for  a  decreasing  value  of  the  outlay  for  opening  out  the  mine, 
or  for  depreciated  plant,  than  would  be  necessary  in  a  factory 
belonging  to  the  occupier.  Taking  the  imaginary  case  of 
a  mine,  already  equipped  or  in  operation,  changing  hands  ; 
if  the  minerals  will  be  exhausted  within  a  limited  number  of 
years,  it  will  obviously  be  necessary  for  the  new-comer  or 
purchaser  who  works  the  mine,  in  calculating  the  net  profit 
for  any  year,  to  write  off  from  the  gross-income  a  part  of 
the  purchase  money  in  the  proportion  which  the  year 
bears  to  the  remaining  life  of  the  lease  or  the  tonnage  of 
minerals  annually  gotten  to  the  total  tonnage.  A  provision 
of  this  sort  may  be  stated  in  the  accounts  in  the  form  of  a 
sinking-fund  or  amortization.  It  is  well  to  keep  this  quite 
separate  from  the  depreciation-fund  for  writing-down  and 
maintaining  the  plant,  some  of  which  may  have  to  be  renewed 
more  than  once  during  the  life  of  the  mine.  The  deprecia- 
tion-fund is  to  regulate  the  annual  burden  of  renewals  which 
are  otherwise  irregular,  though  the  average  annual  expendi- 
ture may  bear  an  approximate  proportion  to  the  gettings. 

The  foregoing  is  a  case  where  the  price  paid  for  a  col- 
liery or  mine  includes  not  only  the  prospective  value  of  the 
minerals,  but  a  previous  outlay  for  developing  the  mine,  and 
for  work  and  plant  transferred  to  the  purchaser,  most  or  all 
of  which  outlay  may  be  irrecoverable  at  the  end  of  the 
term.  But  more  usually  the  works  and  the  minerals  are 
kept  separate.  A  sum  may  be  paid  to  the  vendor  for  the 
former,  and    the  minerals  paid    for  by  an  annual  rent  or 


Exhaustion  of 
mines. 

See  page  107. 


leasehold 
assurance. 

See  page  133. 


Annual  writing 
off. 


See  page  131. 


See  pages 
I 19-123. 


Collieries, 
wasting  value  of. 


io6 


The  Depreciation  of  Factories. 


Mining  rent  or 
royalty. 


Collieries  in 
Great  Britain. 


Cost  of  sinking 
irrecoverable. 


See  Gold  Mines, 

page  32. 


Sinking-funds. 

See  pages 
124,  136. 


royalty;  or  the  whole  may  be  merged  in  the  rent  or 
royalty,  and  no  sum  charged  for  entering  on  the  property 
or  for  plant,  the  new-comer  bearing  the  whole  cost  of  work- 
ing. A  sinking-fund  is  then  unnecessary  as  depreciation, 
except  for  the  plant  added  by  the  new  occupier ;  but  the 
enhancement  of  rent  to  cover  or  recoup  the  vendor  for  his 
capital  outlay  illustrates  the  similar  provision  that  must  be 
made  by  a  new  tenant  in  the  case  where  he  has  paid  a 
sum  of  money  as  purchase  or  premium  for  coming  in.  In 
Great  Britain  new  collieries  are  generally  opened  out  by 
the  lessees  who,  as  a  speculative  enterprise,  acquire  the 
mineral  rights  from  the  owner.  The  purchasers  have 
seldom  to  pay  a  sum  of  money  down,  but  only  an  acreage 
or  tonnage  rent,  in  which  is  often  merged  a  minimum  or 
dead  rent.  The  lessees  have  then  to  spend  what  is  neces- 
sary to  open  out  the  mine  and  have  also  to  bear  the  whole 
risk  of  failure.  Sinking  the  shafts,  making  underground 
roads,  erecting  winding,  hauling  and  pumping  machinery, 
constructing  wharfs  and  railways,  are  all  properly  charged 
in  the  first  instance  to  capital ;  but  when  the  coal  face  has 
once  been  fairly  opened  out,  all  afterwards  should  be 
defrayed  out  of  revenue  as  part  of  the  cost  of  getting. 
There  are  obviously  exceptions  to  this  rule,  where  new 
districts  in  the  mine  have  to  be  opened  out,  or  new 
developments  made,  with  a  view  to  an  increased  output 
or  future  profit ;  and  the  exact  allotment  between  capital 
and  revenue  may  depend  also  on  the  system  of  mining 
adopted. 

The  annual  investment  for  establishing  a  sinking-fund 
may  vary  considerably,  according  as  the  expenditure  has 
been  charged  to  capital  or  revenue,  and  according  to  the 
term  over  which  the  provision  is  spread.  As  an  example  : — 
If  ;^  100,000  be  expended  in  opening  out  a  colliery,  not 
only  must  the  profit-income  provide  a  remunerative  interest 
on  such  a  speculative  outlay  and  on  the  subsequent  expendi- 
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ture,  but  should  provide  for  the  amortization  of  the  capital 
at  the  end  of  the  term.  If  the  lease  or  term  be  for  fifty 
years,  or  if  the  minerals  are  estimated  to  last  that  time 
at  the  intended  rate  of  getting,  then  this  period  forms  a 
basis  for  such  a  fund.  The  stronger  or  more  heroic  method 
would  be  to  write  down  the  capital  by  instalments  at  the 
rate  of  ;^2000  a  year,  in  addition  to  depreciation  of  plant 
to  provide  for  renewals  during  the  term.  But  such  a  plan 
presses  hardly  on  the  earlier  years,  while  diminishing  the 
capital  on  which  interest  has  to  be  paid  in  the  later  years. 
A  more  equitable  plan  is  to  establish  a  separate  sinking- 
fund,  accumulating  at  compound  interest.  A  sum  of  ;£"i030 
annually,  invested  at  2\  per  cent,  will  accumulate  in  fifty 
years  to  ^100,000,  or  if  invested  at  3  per  cent.  £Z^  will 
suffice.  If  5000  tons  of  coal  per  week  be  got  for  fifty 
weeks  each  year,  one  penny  per  ton  set  aside  will  amount 
annually  to  ;^I040.  A  provision  of  from  a  penny  to  two- 
pence per  ton  is  not  uncommon  in  actual  practice.  In 
Great  Britain,  not  only  has  income-tax  also  to  be  paid, 
but  as  has  already  been  explained,  no  allowance  or  deduc- 
tion is  made  from  gross  income  for  the  sinking-fund 
charges. 

If  the  lessees,  however,  can  reckon  on  a  renewed  lease 
or  a  new  lease  for  adjacent  minerals  where  the  earlier  ex- 
penditure can  be  utilised,  the  case  is  altered  ;  or  even  where 
entirely  new  shafts  and  machinery  may  be  wanted,  the  sink- 
ing-fund of  the  first  lease  may  be  applied  to  such  expendi- 
ture, and  the  capital  value  revived  for  a  new  term.  In  other 
words,  the  new  outlay  may  be  provided  out  of  past  revenue, 
which  is  the  main  principle  of  depreciation  in  a  going 
concern. 

The  tendency  of  modern  legislation  to  impose  a  small 
annual  tax  on  the  present  value  of  the  property  in  ungotten 
minerals  is  a  matter  for  serious  consideration  for  a  buyer  in 
arriving  at  a  fair  price,  for  the  purchaser  would  have  to  con- 


Amortization. 

See  page  \2,Z' 


Writing  down 
by  instalments. 


Invested  at 
compound 
interest. 

Seepages  125, 
131- 


See  page  13] 


Leases  may  be 
renewed. 


See 
Frontispiece^ 
and  page  127. 


io8 


The  Depreciation  of  Factories, 


National  mines 
and  forests. 


See  Sinking-fund, 

page  12A,. 


Wasting  value  of 
furnaces. 


Subsidiary 
trades. 


See  pages  12%  131. 


Analogy  of 
steamships. 


Depreciation 
omitted. 


tinue  paying  the  annual  tax  without  any  regard  to  the 
annual  gettings  or  profits. 

It  is  sometimes  the  case  that  a  government  possessing 
national  mines,  quarries  or  forests,  may  periodically  let  out 
for  short  terms  of  years  to  the  highest  bidder  the  right  to 
exploit  the  minerals  or  timber.  During  this  period  the 
lessees  have  the  right  to  use  existing  roads,  railways,  wharfs 
and  other  accessories,  and  are  generally  bound  to  leave  the 
plant  in  good  condition  for  their  successors.  It  is  obvious 
that  besides  providing  for  depreciation  and  maintenance, 
the  lessees  will  endeavour  by  some  system  of  amortization 
to  get  back  the  new  capital  they  may  have  expended 
during  their  term. 

While  the  mines  themselves  afford  the  most  conspicuous 
instances  of  temporary  or  wasting  values,  other  examples 
may  be  cited.  There  are  manufacturing  industries  depend- 
ing on  adjacent  minerals  which  are  affected  adversely  by 
the  exhaustion  of  particular  mines.  Thus,  blast-furnaces, 
steel-works,  or  factories  for  supplying  or  repairing  plant, 
may  have  been  established  in  the  vicinity  of  mines,  and 
may  have  owed  their  prosperity  not  only  to  the  cheap 
supply  of  ore  and  coal  but  to  the  mutual  employment 
afforded.  The  proprietors  of  such  works  may  find  their 
profits  reduced  or  extinguished  when  they  have  to  obtain 
their  minerals  from  a  distance,  and  lose  their  local  customers. 
A  sinking-fund  or  reserve  may  be  necessary  to  provide  for 
the  cessation  of  such  local  supplies.  In  a  similar  way  saw- 
mills and  wood-pulp  factories  may  be  dependent  on  neigh- 
bouring forests. 

Property  in  steamships  affords  another  example  of 
wasting  value.  Following  the  custom  long  established  in 
regard  to  sailing  ships,  single  steamers  are  held  in  shares 
of  one  sixty-fourth.  It  is  not  usual  in  such  cases  to 
depreciate  the  value,  but,  while  providing  by  insurance  for 
losses  by  storm  and  accidents  at  sea,  to  let  each  shareholder 
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provide  a  sinking-fund  for  the  wasting  value  of  his  share. 
Investors  who  favour  this  form  of  property  are  generally- 
disposed  to  average  their  risk  by  taking  shares  in  numerous 
vessels,  writing  off  as  depreciation  or  setting  aside  as  reserve 
all  income  exceeding  5  per  cent,  and  even  in  dull  times 
debiting  their  investment  5  per  cent.  By  this  means  the 
book-value  of  their  share  is  written  down  to  a  breaking-up 
value,  or  to  a  price  attainable  by  sale. 

A  different  policy  is  pursued  by  the  large  steamship 
companies  who  own  numerous  vessels.  It  is  customary  to 
write  down  liberally,  out  of  earnings,  the  book  value  of 
each  boat,  so  that,  for  example,  an  original  cost  of  ;^i8  per 
ton  may  in  the  course  of  a  few  years  be  written  down  to 
half,  that  is  to  say,  to  a  price  at  which  the  boats  may  be 
sold  for  some  inferior  service.  The  capital  value  of  the 
fleet  is  not  diminished  by  this  means,  for  the  money  so 
reserved  from  gross  income  is  applied  to  the  purchase  of 
new  and  improved  vessels  without  an  appeal  to  the  share- 
holders for  fresh  capital.  This  plan  forms  part  of  the 
general  good  management  by  which  the  long  endurance 
and  prosperity  of  the  leading  British  steamship  companies 
have  been  assured.  A  company  owning  twenty  steamers 
of  the  first  class,  bought  at  an  average  cost  of  ;^i8  per  ton 
will  not  be  deemed  financially  sound,  if  the  average  book 
value  at  any  time  exceeds  £\2  per  ton,  and  this  notwith- 
standing the  defraying  all  repairs  and  minor  renewals  out 
of  revenue.  As  the  boats  become  old,  their  final  disposal 
may  be  at  £6  per  ton,  or  even  at  ;^2  per  ton,  for  use  as 
harbour  hulks  or  for  breaking  up. 

Manufacturers  who  take  out  Patents  will  prudently 
abstain  from  treating  their  supposed  value  as  an  addition 
to  capital  which  will  neutralise  the  need  for  a  depreciation 
of  plant.  If,  however,  a  valuation  take  place  in  the  case  of 
a  dissolution  of  partnership,  or  in  selling  the  business,  the 
patent  may  have  a  real  value  which  will  have  to  be  paid 
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for.  The  purchaser  should  recognise  the  wasting  nature  of 
the  investment  in  deahng  with  the  question  of  depreciation. 
In  the  years  following  1870  large  sums  have  been  paid  for 
patents,  and  there  are  joint-stock  companies  which  have 
hardly  any  other  asset.  Although,  if  the  business  has  been 
well  managed,  some  permanent  advantage  may  have  accrued 
by  goodwill  or  otherwise,  the  system  of  a  sinking-fund 
above  referred  to  is  applicable  here  also.  Indeed  a  busi- 
ness may  be  so  dependent  on  the  monopoly  afforded  by  a 
patent  as  to  be  almost  valueless  when  the  monopoly  has 
expired,  although  a  trade-mark  may  extend  it.  Moreover, 
processes  and  methods  of  manufacture  may  have  been  so 
perfected  as  to  give  a  great  advantage  to  newcomers  and 
improvements  may  be  patented  so  as,  in  effect,  to  maintain 
the  monopoly  for  a  further  period. 

In  dealing  with  the  capital  of  joint-stock  companies  sunk 
in  wasting  properties  as  here  described,  the  contributions 
to  the  fund  are  not  allowed  to  be  deducted  in  the  calcula- 
tion of  net  profits  for  taxation,  though  such  a  provision  is  of 
importance  in  arriving  at  net  profits  available  for  dividend. 
While  it  may  be  deemed  prudent  to  establish  a  sinking- 
fund,  the  setting  apart  of  an  annual  sum  is  not  necessarily  a 
revenue  charge,  for  it  has  been  held  in  the  Courts  that 
directors  are  not  bound,  in  the  absence  of  stipulations  in 
the  articles  of  association,  to  make  a  sinking-fund,  and  may 
divide  the  whole  of  the  current  profits  ;  so,  in  short,  treating 
the  income  from  the  shares  as  a  terminable  annuity.  Where 
each  partner  or  shareholder  is  made  fully  aware  of  the  cir- 
cumstances, and  is  therefore  in  a  position  to  protect  himself 
by  reinvesting  a  portion  of  his  income,  such  a  plan  has  at 
any  rate  the  merit  of  simplicity,  and  may  be  permissible  ;  but 
in  the  case  of  sleeping-partners  or  a  large  body  of  share- 
holders, the  best  plan  is  to  establish  a  sinking-fund  for  the 
common  advantage.  If  the  principle  be  acknowledged, 
there  are  various  methods  of  applying  it.     Thus,  where 
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there  is   borrowed  money  in   the  form  of  debentures,  the        Debentures 

paying  off  and  cancelling  a  proportion  annually  may  keep        °*^°®  ®  ' 

down  the  nominal  capital  to  an  amount  for  which  there  are 

equivalent  realisable  assets.     The  methods  adopted  for  the  6V^/a^,fj  134-145. 

repayment  of  municipal  loans  afford  examples  which  may 

be  applied  elsewhere. 
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Doubts  and  differences  of  opinion  concerning  depreciation 
or  reserve  are  in  many  cases  unavoidable,  for  it  is  not  always 
easy  to  measure  the  respective  advantages  and  drawbacks 
of  present  thrift  to  meet  future  and  perhaps  remote  contin- 
gencies. In  the  assumed  case  of  a  single  proprietor,  the 
penalty  for  neglect  falls  on  the  right  shoulders,  while  an 
excessive  prudence  in  setting  aside  a  liberal  amount  from 
present  earnings  or  income  at  any  rate  leaves  the  future 
advantages  to  the  person  who  has  borne  the  burden,  or 
to  his  successor. 

Partners,  however,  have  sometimes  such  varying  interests 
in  an  undertaking  as  to  make  the  question  of  depreciation 
specially  important,  if  the  respective  rights  of  each  are  to 
be  equitably  dealt  with.  For  instance,  in  the  case  of  two 
partners,  one  of  them  may  have  a  preponderance  of  capital, 
while  the  other,  because  he  is  more  active  in  the  manage- 
ment or  for  other  reasons  may  be  entitled  to  an  equal  or 
even  greater  share  of  the  annual  profits.  It  may  appear 
advantageous  to  the  managing-partner,  who  has  only  a 
fleeting  interest  in  the  undertaking,  to  treat  too  much  of 
the  gross  or  apparent  profit  as  available  for  dividend  by  not 
sufficiently  depreciating  the  plant,  or  by  charging  to  capital 
outgoings  which  do  not  really  add  to  the  tangible  assets. 
There  is  then  the  anomaly,  that  as  the  dividend  becomes 
greater  the  liquid  capital  becomes  less  and  bank  overdrafts 
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increase.  On  the  other  hand,  it  would  be  unfair  to  the 
working-partner  to  safeguard  the  future  in  which  he  has 
little  concern,  by  a  too-liberal  writing-down  for  future  con- 
tingencies. Such  a  case  might  be  met  by  providing  for 
revaluation  when  the  partnership  expires,  and  there  are 
other  methods  by  which  someone  technically  acquainted 
with  the  business  or  its  plant,  can  adjust  equitably  the  rights 
of  each  party. 

A  managing-partner  should  be  paid  for  his  services,  and       Managing- 
the  fairer  plan  is  to  include  his  salary  in  the  current  expendi-   ^*  ^*'  ^  **  *'^* 
ture  of  the  concern,  ranking  with  other  salaries  and  wages 
or  at  any  rate  to  give  it  preference  after  outside  obligations 
have  been  met.    Then  only  so  much  of  the  surplus  as  remains 
after  all  liabilities  chargeable  to  revenue  have  been  allotted 
and  depreciation  provided  for  should  be  divided  as  Income. 
The  sleeping-partner,  who  may  for  the  present  purpose  be 
called  the  capitalist,  having  thus  postponed  his  claim  till  the         Capitalist 
full  cost  of  running  the  business  has  been  borne,  is  gener-         partner. 
ally  entitled  to  a  preponderating  share  of  the  surplus. 

There  are  other  cases  where  the  managing-partner  is 
entitled  to  a  bonus  on  all  profits,  or  dividends  beyond  a    Partner's  bonus, 
certain  rate.     The  same  care   must   be  exercised    in   de- 
termining what  is  a  real  profit.     A  bonus  on  sales  or  gross       Eeal  profit, 
receipts  affords  many  opportunities  for  error.  ^^  P^S^  '7- 

One  or  more  members  of  a  family  may  carry  on  an 
inherited  business,  the  capital  of  which  is  sunk  in  buildings 
and  plant,  the  occupiers  taking  all  the  profit  after  paying 
to  other  members  of  the  family  rent  or  interest  on  their  Family  interests, 
share.     There  must  be  strict  covenants  as  to  maintenance 
and  reinstatement  by  the  occupying  partners,  or  else  the 
rent  must  be  high  enough  to  provide  not  only  a  fair  interest       See  Lessors, 
to   the    proprietors    but   a   margin    sufficient    to   pay    for        ^^'^'^  ^^^' 
dilapidations  and  waste.     If  such  conditions  do  not  prevail, 
the  occupiers  may  exhaust  the  earning-power  of  the  concern, 
and  then  leave  it  on  the  hands  of  the  owners.     Thus,  if  the 

I 


114 


The  Depreciation  of  Factories. 


Gross  rent  and 
net  rent 


Capital  locked-up 


Pre-preference 
partners. 


Joint-stoek 
eompanies. 


Varying  rights 
of  shareholders. 


Excessive 
depreciation. 


Preference  shares. 


proprietors  are  entitled  to  5  per  cent,  interest,  the  gross 
rent  may  have  to  be  8  per  cent,  or  even  more.  A  survey 
by  some  one  technically  informed  may  be  necessary  to 
arrive  at  a  fair  judgment  in  such  a  case. 

In  dull  times  capital  may  have  to  be  locked  up  abroad 
by  carrying  out  works,  or  supplying  goods  on  deferred 
payments  or  against  payment  in  shares.  A  return  of 
profit  or  even  of  bare  cost  may  depend  on  the  success  of 
such  undertaking.  The  workmen  whose  employment  is 
thus  assured  are  in  effect  pre-preference  partners,  as  they 
get  their  wages  without  regard  to  the  reimbursement  of 
the  sums  so  advanced.  Special  partnerships  agreements 
may  have  to  be  made  in  regard  to  such  outside  investments. 
Joint-stock  companies  afford  examples  of  varied  in- 
terests where  there  are  preference  shares  or  debentures. 
The  ordinary  shareholders,  if  they  have  the  control,  may 
be  reluctant  to  write  down  enough  for  depreciation,  if  such 
a  course  absorbs  so  much  of  the  gross  profits  as  to  leave 
what  they  may  deem  insufficient  for  themselves  after  the 
interest  on  the  preference  shares  has  been  paid.  They  may 
be  even  inclined  to  utilise,  for  the  purpose  of  a  dividend,  a 
reserve-fund  established  for  other  purposes.  Obviously 
the  future  dividends  on  the  preference-shares  may  be 
imperilled  by  such  a  course,  which  in  effect  may  be  a  waste 
of  the  very  capital  the  preference  shareholders  have  pro- 
vided. 

Errors  in  the  opposite  direction  may  occur,  and  the 
ordinary  shareholders  be  unjustly  deprived  of  their  proper 
dividend,  where  income,  properly  available,  is  too  much 
depleted  by  depreciation  in  order  to  safeguard  the  future 
of  the  preference  shareholder. 

Preference  shares  are  of  different  kinds.  In  some  cases 
they  may  be  non-cumulative,  that  is  to  say,  they  may  in 
each  year  have  a  claim  only  on  the  profits  of  that  year  and 
may  not,  when  prosperous  years  occur,  be  entitled  to  the 
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payment  of  back  dividend.  Such  non-cumulative  prefer- 
ence shares  are  issued  principally  by  railway  and  other 
companies  established  under  Acts  of  Parliament.  Since 
the  principle  of  Limited  Liability  in  industrial  and  trading 
concerns  has  been  established,  it  is  usual,  in  order  to  induce 
subscriptions  to  such  shares,  to  make  preference  shares 
cumulative  both  as  to  capital  and  to  dividend.  In  any  case 
the  respective  rights  should  be  clearly  defined. 

In  industrial  concerns,  extensions  may  become  necessary 
beyond  the  reserve  which  has  been  created  by  past  depre- 
ciation, for  the  natural  tendency  of  such  undertakings  is  to 
increase.  If  there  has  been  a  past  prosperity,  additional 
capital  may  be  obtained  by  the  creation  of  new  ordinary 
shares  and  offered  pro  rata  to  the  existing  shareholders,  or 
by  the  issue  of  preference  shares  as  just  described.  In 
other  cases  the  shareholders  may  see  their  way,  by  issuing 
debentures,  to  increased  profit  without  subscribing 'more 
•capital  ;  or  the  necessity  for  debentures  may  be  forced  upon 
them  by  past  neglect  of  depreciation,  and  because  investors, 
traders  or  bankers  will  not  be  content  with  any  less  security. 

Debentures  attract  investors  who  are  content  with  a 
small  interest  where  they  are  fully  assured  of  a  first  lien  on 
the  assets.  Inventories  and  books  of  account  may  show 
ample  security  for  such  debentures,  but  it  must  obviously 
depend  on  the  correctness  of  the  valuations.  In  the  case 
of  British  railway  companies,  the  issue  of  debentures  is 
limited  by  statute  to  a  third  or  other  prescribed  proportion 
of  the  share- capital  which  has  been  paid  up  and  expended. 
In  this  respect,  debentures  differ  from  railway  bonds  in 
the  United  States.  It  is  there  the  practice  to  construct  the 
earlier  work  of  railways  almost  entirely  on  the  capital  sub- 
scribed for  bonds,  while  the  completion  and  solidification 
of  the  line  are  paid  for  out  of  revenue.  Shares,  however, 
are  created  to  an  amount  generally  in  excess  of  the  bonds, 
but  they  represent  only  the  speculative  future  profit  if  the 
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expected  advantages  are  realised.  The  shares  are  used  b}- 
the  promoters  partly  as  bonus  or  commission  to  those  who 
can  obtain  subscriptions  to  the  bonds,  and  the  remainder 
are  retained  by  the  promoters  as  their  profit. 

In  Great  Britain,  in  concerns  estabHshed  under  the 
Limited  Liability  Acts,  there  is  practically  no  limit  to  the 
debentures  that  may  be  created  and  issued,  if  subscribers 
can  be  found  for  them,  and  in  such  case  the  debentures 
may,  like  American  bonds,  represent  the  full  value  of  the 
undertaking,  and,  in  the  case  of  forced  liquidation,  more  than 
the  value.  The  latter  event  may  occur  where  debentures  are 
issued  to  provide  funds  for  the  purchase  of  new  plant  to 
replace  obsolete  plant  which  ought  to  have  been  sufficient!}' 
written  down  out  of  revenue  in  the  past,  and  where  the 
depreciation  fund  so  created  should  have  been  available  for 
the  new  expenditure. 

The  appointment  as  trustees  for  the  debenture-holders 
of  directors  who  have  been  responsible  for  past  neglect 
sometimes  proves  inconvenient,  as  in  cases  of  reconstruc- 
tion or  realisation,  they  may  have  divided-interests  not 
always  reconcilable. 

It  must  be  remembered  that  there  are  many  different 
forms  of  debenture,  the  principal  variations  depending  on 
whether  they  have  been  drawn  in  the  interests  of  the 
borrowers  or  the  lenders.  In  some  cases  the  repayment  of 
Debentures  vary,  debentures  can  only  be  demanded  by  the  lenders  in  case  of 
default  in  the  payment  of  interest,  or  in  the  case  of  liquida- 
tion, while  others  may  give  undue  power  to  the  company 
of  dealing  with  the  property  and  varying  the  security. 
Others,  again,  may  in  effect  be  only  pre-preference  shares,, 
and  although  the  holders  might  take  precedence  over  any 
class  of  shareholder  in  winding  up  or  in  a  realisation  of  the 
assets,  they  would  rank  only  with  other  and  unsecured 
creditors.  In  the  opposite  direction,  debentures  drawn  up 
in  the  interests  of  the  lenders  may  give  extreme  rights  .of 
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foreclosure  and  a  prior  lien  on  every  possible  asset,  present 
and  future,  including  uncalled  share-capital  and  goodwill. 
This  may  be  fair  as  against  shareholders,  but  presses  hardly 
on  trade  creditors.  The  latter,  in  dealing  with  limited 
companies,  should  not  only  ascertain  what  uncalled-capital 
is  available,  but  should  also  inform  themselves  of  what 
debentures  have  been  issued  and  their  terms.  Copies  of 
articles  of  association  as  well  also  of  all  registered  liens  can 
be  easily  and  cheaply  obtained,  and  should  be  filed  for 
reference  by  all  who  supply  goods  to  such  companies. 

In  pledging  the  whole  assets  it  is  desirable  to  take 
borrowing-power  for  a  maximum  sum,  even  if  some  of  the 
debentures  are  held  in  reserve  and  not  issued.  It  is  not 
easy  to  issue  debentures  secured  only  by  a  second  lien. 

Some  debentures  are  redeemable  in  a  given  period  by 
annual  drawings,  but  more  frequently  the  whole  issue  is 
redeemable  at  one  fixed  period.  In  the  latter  case,  pro- 
vision can  be  made  for  the  redemption  of  the  debentures 
by  a  sinking-fund  policy  effected  with  a  good  assurance 
office. 

Bankers  and  others  who  scan  closely  the  nature  of  the 
debentures  in  which  they  are  interested,  or  which  may  have 
been  issued  to  them  as  security,  regard  not  only  the  present 
sufficiency  of  the  security  but  sometimes  require,  under 
penal  clauses  of  peremptory  redemption,  that  the  sufficiency 
shall  be  maintained.  Such  conditions  tend  to  hamper  the 
management,  for  it  may  be  stipulated  that  the  wasting 
value  of  existing  plant  shall  be  unduly  written-down  out 
of  income  before  the  division  of  profits,  and  the  money  so 
saved  either  set  aside  for  the  establishment  of  a  redemption 
fund  or  applied  to  the  purchase  of  new  plant.  Further,  in 
some  cases,  not  only  must  the  value  of  the  plant  be  main- 
tained, but  material  and  stores  also  kept  up  to  a  prescribed 
amount.  The  state  of  affairs  may  be  such  as  to  explain 
and  possibly  justify  these  stipulations,  but  none  the  less, 
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unsecured  creditors  suffer  in  the  winding-up  of  such  com- 
panies, and  may  find  that  they  have  been  supplying  material 
and  stores  on  deferred  payments  more  to  strengthen  the 
security  of  bankers  who  hold  the  debentures,  than  to  provide 
for  the  current  and  legitimate  requirements  of  the  business. 
These  matters  are  alluded  to  here  to  show  how  impor- 
See  Reserves,     tant  to  shareholders  and  all  concerned  is  such  a  writing 
pO'ge  45-  down  out  of  gross  profits  as  will  provide  funds  for  future 

necessities,  and  not  by  excessive  dividends  put  their  pro- 
perty in  peril  of  forced  realisation  by  having  to  raise  money 
on  onerous  terms. 
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CHAPTER   VII. 

EXAMPLES  AND  TABLES.  OFFICIAL  AND  PARLIAMEN- 
TARY REPORTS  ON  LOCAL  LOANS  AND  SINKING- 
FUNDS. 

The  various  methods  of  writing  down  values  by  Deprecia- 
tion, Reserve  or  Sinking-fund,  were  described  in  Chapter  I, 
on  p.  3,  and  on  the  succeeding  pages,  the  plan  of  writing 
down  each  year  a  percentage  of  the  capital  value  as  it  was 
left  at  the  preceding  years.  This  latter  method  may  be 
further  explained  by  the  following  Diagram  Tables  and 
Examples  : — 

Table  I.,  on  pp.  127  and  128,  shows  the  effect  of  different 
rates  of  depreciation  for  any  term  up  to  30  years,  and  also  Table  L 

up  to  100  years.     The  diagram  on  p.  126  illustrates  Table  I., 


explained. 


by  showing  graphically  the  effects  of  different  percentage  Diagram  on  pag 
rates.  The  vertical  lines  show  divisions  of  years  ;  the  hori- 
zontal lines  show  divisions  of  values.  The  curved  lines  will 
be  seen  to  cross  the  divisions  of  years  at  points  of  value 
corresponding  with  those  in  Table  I.,  and  the  alteration 
in  the  curve  indicates  the  decremental  reduction  in  value  as 
the  capital  becomes  less. 

Examples.  —  What  will  be  the  depreciated  value  in 
12  years  at  the  rate  of  y^  per  cent,  per  annum  of  a  machine  Examples  of 
whose  original  value  is  ;£^475?  In  Table  I.  the  7J  per  cent.  '^bMIq  I. 
column  gives  0*392374  as  the  depreciated  value  of  i  after 
12  years,  and  this  multiplied  by  475  gives  186*377,  or 
;£"i86  ys.  Zd.  Again,  what  will  be  the  depreciated  value  in 
70  years  of  a  building  whose  original  value  of  ^1550  is 
written  off  at  'the  rate  of  2  per  cent,  per  annum  }  The  2 
per  cent,  column  gives  0*243124  as  the  value  of  ;^ioo  after 
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70  years,  and  this  multiplied  by  1550  gives  i'j6''^/\,  or 
£176  1 8 J.  \od. 

These  examples,  while  illustrating  the  effects  of  different 
rates  of  depreciation,  do  not  show  all  that  generally  takes 
place,  for  renewals  and  additions  may  go  far  to  balance 
the  depreciation,  and  in  the  case  of  an  increasing  business 
may  more  than  neutralise  it. 

To  illustrate  this  more  clearly,  an  example  is  given  of 
the  alterations  in  the  value  of  a  factory  during  a  course 
of  30  years,  where,  owing  to  the  nature  of  the  trade,  the 
buildings  are  depreciated  at  the  rate  of  ij  per  cent,  per 
annum,  and  the  plant  at  5  per  cent.  Credit  is  taken  for 
renewals  and  additions,  but  not  for  current  repairs.  The 
altering  values  are  shown  graphically  on  the  Frontispiece 
Diagram,  and  are  as  follows  : — 

The  vertical  lines  in  the  diagram  show  divisions  of 
years,  the  horizontal  lines  divisions  of  ;^  100  and  ;^iooo 
respectively.  The  factory  is  constructed  at  a  cost  of 
;^  2 1,000,  exclusive  of  loose-plant.  Of  this  sum,  legal  and 
other  preliminary  expenses  absorb  ;^400,  which  is  written 
off  in  four  equal  instalments,  as  shown  by  the  diagonal  black 
line  at  the  left  corner  of  the  diagram.  Land  to  the  value 
of  ;^  1 900  is  purchased,  but  a  portion  of  it,  being  not  at  first 
required,  is  let  off  to  a  tenant,  and  ;^700  is  expended  in 
adapting  the  remainder  by  levelling,  draining,  fencing  and 
paving  it,  thus  making  a  total  under  this  head  of  ^^2600. 
As  shown  by  the  thick  black  line,  the  value  is  not  depre- 
ciated, but  in  the  14th  year  the  portion  let  off  is  taken 
in,  and  ;^I50  spent  on  its  adaptation,  raising  the  capital 
value  in  the  books  of  account  to  ;^2750. 

The  Buildings  cost  ;^  10,000,  and  are  depreciated  at  the 
rate  of  \\  per  cent,  per  annum,  the  fluctuating  and  diminish- 
ing value  being  indicated  by  the  thick  red  line,  representing 
the  \\  per  cent,  curve  shown  on  page  126.  If  the  renova- 
tions and  additions  be  left  out  of  the  account,  the  deprecia- 
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tion  would  continue,  as  shown  by  the  dotted  red  Hne,  which 
at  the  end  of  30  years  reaches  a  reduced  value  of  ^^63 5  5. 
But,  as  shown  by  the  upper  or  rectangular  red  line,  ;^320 
is  spent  on  additions  in  the  5th  year,  and  as  this  sum  more 
than  balances  the  depreciation  of  that  year,  the  mean,  or 
real  value,  as  shown  by  the  thick  red  line,  rises  in  that  year  ; 
but  the  depreciation  rate  of  \\  per  cent,  being  applied  to 
this  increased  value,  it  again  declines.  During  the  12th 
year  an  expenditure  of  ^350  is  made  for  structural  re- 
newals, and  this  being  added  to  the  capital  account,  the 
mean  value  again  rises  till  in  the  15th  year,  additional 
workshops  are  built  at  a  cost  of  £  1 200,  and  again  in  the 
25  th  year  ^600  is  spent.  At  the  end  of  30  years  the  total 
expenditure  on  buildings,  including  the  original  outlay,  but 
exclusive  of  current  repairs,  has  been  ;^  12,470,  and  the 
capital  value  in  the  books  of  account  stands  at  ;^8353. 

The  Machinery  and  Plant,  indicated  in  blue,  show  greater 
alterations.  Only  a  sum  of  ;^8ooo  is  spent  at  the  com- 
mencement, space  being  left  for  additional  plant.  A  rate  of 
5  per  cent,  is  adopted,  which  if  not  neutralised  by  additions 
would  depreciate  the  value,  as  shown  by  the  dotted  curved 
blue  line,  bringing  the  whole  plant  down  to  a  second-hand 
and  scrap  value  of  :^  17 17  in  30  years.  But,  as  shown  by 
the  upper  or  rectangular  blue  line,  additions  are  made 
from  the  beginning,  and  continued,  with  the  exception  of  a 
few  years,  throughout  the  whole  term,  the  money  being 
applied  in  three  ways,  i.e.  to  the  renewal  of  worn-out  or 
obsolete  plant  by  purchasing  new,  the  price  obtained  on  re- 
sale of  the  old  going  to  diminish  the  expense ;  to  the  renewal 
of  important  parts  of  old  plant,  or  the  enlarging  of  machines 
so  as  to  add  to  their  earning  capacity ;  and  lastly,  to  the 
purchase  of  additional  plant,  either  to  supersede  manual 
•operations  or  to  extend  the  output  of  the  factory. 

Expenditure  under  any  of  these  heads  may  be  justly 
added  to  the  capital  value,  and  therefore  goes  to  neutralise 
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by  expenditure. 


Plant  increased. 


Besnlt  in  16 
years. 


Further 
addition. 


Besult 
in  30  years. 


;  Capital  value 

reduced,  but 

rental  value 

increased. 


the  depreciation,  and  produces  as  the  actual  mean  value 
the  thick  blue  line,  which  shows  by  its  undulations  the 
upward  effect  of  the  additions  and  the  continually  depres- 
sing effect  of  the  depreciation  rate  of  5  per  cent.  Thus  r 
in  the  2nd  year,  ;^250  is  spent;  in  the  3rd  year,  ;^ 520; 
in  the  4th  year,  ;^I20  ;  in  the  6th  year,  ^^  70;  in  the  7th 
year,  £\lo\  in  the  8th  year,  ^450  ;  in  the  9th year,  ;^58o  ;. 
in  the  iothyear,;^68o;  in  the  i  ith  year,  ;^  170  ;  in  the  12th 
year,  ;^  50. 

Trade  has  then  become  dull,  and  in  the  13th  year  there 
is  no  expenditure  on  renewals.  In  the  14th  year  ;£'2CX)  is 
spent,  and  trade  then  reviving,  and  the  business  of  the  fac- 
tory increasing,  more  land  is  taken  in,  and  additional  work- 
shops are  built  in  the  following  year.  In  the  15th  year,. 
;^940  is  spent  on  plant,  and  in  the  i6th  year,  ;^i530. 

At  the  stock-taking  at  the  end  of  the  i6th  year,  after 
spending  during  16  years  ;^5700  in  addition  to  the  original 
outlay  of  ;^8ooo  the  capital  value  in  the  books  of  account 
stands  at  ;^8o84.  Nothing  is  spent  in  the  two  next  years. 
In  the  19th  year,  ;^i50  is  spent ;  in  the  20th  year,  £l^o  ; 
in  the  21st  year,  ^400  ;  in  the  22nd  year,  ;^ 400 ;  in  the 
23rd  year,  £^QO  ;  in  the  24th  year,;^320  ;  in  the  25th  year, 
;^6oo.  In  this  year  a  new  workshop  is  added,  and  in  the 
26th  year, £  1060  is  spent  in  plant ;  in  the  27th  year,  £^iO\ 
in  the  28th  year,  ;£'6oo  ;  in  the  29th  year,  ;^45o. 

At  the  end  of  the  30th  year,  the  total  expenditure 
from  the  commencement  including  the  original  ;^8ooo,  has 
been  ;^  19,040,  while  the  value  of  the  plant  as  depreciated 
appears  in  the  books  of  account  as  ;^8o73.  There  is  the 
apparent  anomaly  that  with  a  larger  factory  and  an  ex- 
tended business  the  plant  is  worth  no  more  than  at  first. 
The  reduction  is  true  as  regards  capital  value,  ,but  the 
earning  capacity  is  greater.  That  is  to  say,  the  factory 
and  plant  would  be  worth  more  to  a  tenant  who  paid  rent,, 
but  who  had  not  the  burden  of  maintenance,  and  would 


Examples  and  Tables.  123 

have  an  increased  rateable  value,  while  for  the  owner  the 
plant  would  have  a  shorter  life. 

Assuming  that  ;^828o,  representing  three-fourths  of  the  Analysis  of 
expenditure  during  the  30  years,  has  been  for  the  renewal  ®^®^  *^®* 
of  worn-out  plant,  and  the  replacing  of  what  has  become 
obsolete,  and  that  ^2760,  representing  one-fourth,  has  been 
for  extensions ;  then  the  new  value  of  the  plant  left  in 
working  order  at  the  end  of  30  years  would  be  ;^  8000  + 
£2y6o  =  ;^  10,760,  but  taking  the  average  remaining  life  of 
the  plant — some  of  it  being  30  years  old  and  some  of  it 
almost  new — the  amount  of  ;f  8073  as  appearing  in  the 
books  of  account  would  represent  a  present  value. 

If  the  5  per   cent,  rate   has   been  a  proper  one,  this 
remaining  value  should  be  correct,  as   between  partners,    Value  with  and 
exclusive   of  any   goodwill ;    and  if  the   business   of  the  ^*  °^^  ^^ 
factory   be   continued,   an    incoming   partner   should  pay 
either  directly  for  goodwill,  or  in  a  more  liberal  valuation 
of  the  plant,  for  the  advantage  of  acquiring  not  only  a  See  pages  61,  162 
fully-equipped    factory,   but    the    profitable    employment 
attached  to  it. 

The  foregoing  example  shows  the  effect  of  depreciation 
rates  maintained  without  alteration  for  30  years,  but  in 
practice  modifications  might  be  necessary.  Thus,  the  Rate  of  writing 
experience  of  the  first  1 2  years  might  show  that,  owing  to 
the  durability  of  the  machines  and  their  careful  manage- 
ment, 5  per  cent,  was  unnecessarily  high,  and  that  a  lower     See  Analogy  of 

Assaranoe, 
annual  reduction  might  suffice.     On  the  other  hand,  the 

rapid  wearing-away  of  certain  parts  of  the  plant,  such  as 
steam-boilers  or  electric-generators,  might  have  shown  that         See  ^ages 
the  average  rate  was  insufficient ;  or,  without  such  physical  ^*  ^^' 

deterioration,  a  higher  rate  might  be  necessary  to  replace 
plant  which  had  become  obsolete.     This  latter  risk^may  be      Eeserve-fund. 
met  out  of  a  general  Reserve  -Fund.  See  page  45. 

The  deterioration  of  plant  being  as  much  an  incident 
and  expense  of  manufacture  as  the  outlay  for  wages  and 
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material,  though  less  direct  and  apparent,  it  is  important 
thus  to  ascertain,  by  occasional  investigation,  what  will  be 
a  safe  but  not  excessive  rate  to  allow  for  in  calculating  the 
cost  of  new  operations. 


Table  II. 
explained. 


Example. 


Table  II.,  on  pp.  129  and  130,  shows  the  accumulation 
of  a  Reserve-fund  with  compound  interest  in  a  term  of 
years. 

Example. — What  will  an  annual  reserve  of  ^250  amount 
to  in  18  years,  with  compound  interest  at  the  rate  of  34  per 
cent,  per  annum  ?  In  the  3  J  per  cent,  column  24*  5  is  given 
as  the  accumulated  value  of  i  in  18  years.  This  multiplied 
by  250  gives  ;£'6i25. 


Table  III. 
explained. 


Example. 


Componnding 

of  interest  not 

always 

practicable. 


Leasehcld 
Assurance. 


Table  III.,  on  pp.  131  and  132,  shows  how  much  must 
be  invested  annually  as  a  Sinking-fund  to  accumulate  with 
compound  interest  to  ^  i  in  a  given  term  of  years. 

Example. — How  much  must  be  invested  annually,  at 
4j  per  cent,  compound  interest,  to  accumulate  to  ^^  1250  in 
22  years  ?  In  the  Ar\  per  cent,  column  0*0275  is  set  against 
the  period  of  22  years  ;  and  this  multiplied  by  1 2 50  gives 
34*375,  or  ;^34  ys.  6d.  as  the  sum  to  be  annually  invested. 

While,  however.  Table  III.  shows  theoretically  the 
accumulation  of  sums  invested  annually  at  compound 
interest,  it  is  not  always  practicable  to  make  the  re-invest- 
ment of  small  amounts  necessary  to  obtain  the  advantage 
shown  in  the  Table.  To  meet  this  difficulty,  some  of  the 
leading  assurance  companies  have  established  a  system  of 
"  Leasehold  Assurance,"  by  which,  in  consideration  of  an 
agreed  annual  payment,  they  are  willing  to  provide  for  the 
payment  of  a  fixed  sum  at  the  end  of  a  definite  period. 
But  assurance-companies  cannot  safely  allow  such  high 
rates  as  can  often  be  obtained  in  private  undertakings, 
where  investments  in  debentures  or  otherwise  may  afford 
interest  at  the  rate  of  4  or  5  per  cent. 
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Table  IV.,  on  p.  133,  shows  the  rates  of  premium 
charged  (1903)  by  the  companies  doing  this  kind  of  busi- 
ness. The  rates  quoted  are — up  to  30  years — those  of  the 
Atlas  Assurance  Company  which  does  not  state  rates  for  a 
longer  period,  though  willing  to  entertain  proposals  up  to 
50  years.  The  rates  given  for  longer  periods  up  to  100 
years  are  those  of  the  Sun  Life  Assurance  Society  whose 
rates  for  the  shorter  period  are  practically  the  same  as  those 
of  the  Atlas  Company.  The  premiums  are  given  in  the 
form  of  percentage  rates  on  ;^ioo,  and,  assuming  that  they 
are  paid  annually  in  advance,  it  will  be  seen  that  they 
afford  an  investment  at  3  per  cent,  compounded  yearly. 
In  case  the  insurer  desires  to  withdraw  his  investment 
during  the  term  of  years,  a  liberal  surrender  value  is  allowed. 

Example. — Debentures  for  ;^  100,000  maturing  for  pay- 
ment at  par  in  50  years,  may  be  provided  for  by  an  Annual 
Premium  of  lys.  id.  per  ^^  100  =  £^62  \os. 


Table  IV. 
explained. 


Assurance 
societies. 


Examples. 


Sinking-funds. 


See  page  134, 
144. 


In  regard  to  Sinking-funds  for  the  repayment  of  money 

borrowed  by  Municipalities  and  other  Local  Authorities  in 

Great  Britain,  the  extracts  given  in  this  chapter  from  the 

Report  of  a  Committee  in  Parliament  in   1902,  show  the 

methods  then  in  force  or  recommended  or  sanctioned  by 

the   Local   Government   Board.     It  will  be  seen  how   far 

questions  of  depreciation  and  wasting  values,  as  referred  to 

in  preceding  pages,  form  the  basis  on  which  the  terms  and 

periods  of  the  Sinking-funds  are  calculated. 

In   1907  a  Report  was  published  by  the  Departmental  Accounts  of  local 

Authorities. 
Committee  appointed  to  enquire  into  the  Accounts  of  Local 


Authorities.  As  will  be  seen  by  the  extracts  given  at  the 
end  of  this  chapter,  the  main  object  of  the  enquiry  was  to 
ascertain  the  various  systems  on  which  the  Accounts  of 
Local  Authorities  in  England  and  Wales  were  then  kept, 
to  confer  statutory  powers  on  Local  Authorities,  and  to 
make  rules  and  recommendations  accordingly. 


See  page  141. 
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TABLE  I. 

The  Effects  of  Depreciation  at  Different  Rates  for  Terms  of  Years. 
For  Explanation,  seep,  119. 


Years. 

I 

per  cent. 

per  cent. 

per  cent. 

2 
per  cent. 

2j 
per  cent. 

3 

per  cent. 

4 
per  cent. 

I 

2 
3 

4 
5 

rooo,ooo 
0-990,000 
•980,100 
•970,299 
•960.596 
•950; 990 

1-000,000 
0-987,500 

•975,156 
•962,967 
•950,930 
■939,043 

1-000,000 

3-985,000 

•970,225 
•955,671 
•941,336 
-927,216 

1-000,000 
0-980,000 
•960,400 
•941,192 
•922,368 
•903,921 

1-000,000 
0-975,000 
-950,625 
•926,859 
•903,688 
•881,099 

rooo.ooo 
D-970,000  ' 
-940,900  ! 
•912,673  i 
•885,292  1 
•858,734 

I • 000 , 000 

3-960,000 
•921,600 
•884,736 
-849,346 
•815,372 

6 

7 
8 

9 
10 

•941,480 
•932,066 
•922,745 
•913.517 
•904,382 

•927,305 
•915,714 
•904,267 
•892,964 
•881,802 

•913,308 
•899,608 
•886,114 
•872,822 
•859,730 

-885,843 
-868,126 
-850,763 
•833,748 
•817,073 

•859,068 

•837,591 
•816,652 
•796,235 
•776,329 

•832,972 
•807,982 

•783,743 
•760,231 

•737.424 

-782.757 
•751,477 
,•721,389 
•692,534 
•664,832 

Ji 
12 
33 

14 
^5 

•8Q5.338 
•886,385 
•877,522 
•868,746 
•860,059 

•870,779 
•859,895 
•849,146 

•838,532 
•828,050 

•846,834 

•834,131 
•821,619 

•809,295 

•797,155 

•800,732 

•784,717 
•769,023 

•753,643 
•738,570 

•756,921  . 
•737^998 

•7'9,548 
•701,559 
•684,020 

•715.301 
•693,842 
•673,026 
•652,836 
•633.250 

■638,239 
•612,709 
•588,201 

•564,673 
-542,086 

16 

17 
18 

19 
20 

•851,458 
•842,943 

■834,514 
•826,169 

•817,907 

•817,699 
•807,478 
•797,385 
•787,417 
•777.574 

•785,198 
•773,420 

•761,819 
•750,391 
•739,135 

•723,798 
•709.323 
•695,136 
•681,233 
•667,609 

•666.920 
•650,247 
•633,991 
•618,141 
•602,572 

•614,253 
•595.825 
•577,950 
•560,612 

•543.794 

•520,402 
•499.5^6 
■479,603 
•460,419 
•442,002 

21 
22 
23 

24 
25 

•809,728 
•801,631 
•793,615 
•785,678 
•777,822 

•767,855 
•758,257 
•748,778 

•739,419 
•730,176 

•728,048 
•717,128 
•706,371 
•695,775 

•685,338 

•654,257 
•641,171 
628,348 
•615,781 
•603,466 

•587,620 
•572,930 
•558,606 
•544,641 
•531.025 

•527,300 
•511.655 
•496,306 
•481,416 
•466,974 

-424,322 

•407,349 
•391,055 

'3I5'4i3 
-360,396 

26 

27 
28 
29 
30 

•770,043 
•762,343 
•754,720 
•747,172 
•739,701 

•721,049 
•712,036 

•694,346 
•685,667 

•675,058 
•664,932 
•654,958 
•645,134 
•635,457 

•591,396 
•579,568 
•567,977 
•556,618 

•545,485 

•517,749 
•504,806 
•492,185 
•479,881 
•467,884 

•452,965 
•439,376 
•426,194 
•413,408 
•401,006 

•345,980 
•332,141 
•318,855 
•306,101 

•293.857 

40 

•668,972 

•604,622 

•546,321 

•445,701 

•363.232 

•295.711 

•195,366 

50 

•605,006 

•533,157 

-469,689 

•364,171 

•281,988 

•218,065 

•120,885 

60 

•547,157 

•470,139 

•403,805 

•297,554 

•218,915 

•i6o,So6 

•086,352 

70 

•494,839 

•414,569 

•347,163 

•243,124 

•169,950 

•118,582 

•057,410 

80 

•447,524 

•365,568 

•298,467 

•198,650 

•131,937 

•087,445 

•038,168 

90 

•404,732 

-•322,358 

•256,601 

•162,311 

•102,427 

•064,484 

•025,375 

100 

•366,033 

•284,256 

•220,607 

•132,620 

•079,517 

•047,552 

•016,870 
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TABLE  l.'-continued. 

The  Effects  of  Depreciation  at  Different  Rates  for  Terms  of  Years. 

For  Explanation,  see  p.   119. 


Years. 

5 

per  cent. 

6 

per  cent. 

per  cent. 

10 

per  cent. 

12J 

per  cent. 

15 

per  cent. 

20 

per  cent. 

2 

3 
4 

5 

1-000,000 

o- 950, 000 

•  902 , 500 

•857,375 
•814,506 

•773,781 

1-000,000 

o- 940, 000 

•883,600 
•830,584 
•780,749 
•733,904 

I •ooo.ooo 
0-925,000 

•855,626 

•791,453 
•732,094 

1 '000,000 
0900, 000 
•810,000 
•729,000 
-656, 100 
•590,490 

1-000,000 
0-875,000 
•765,625 
•669,922 
•586,182 
•512,909 

1-000,000 
0-850,000 
•722,500 
•614,125 
•522,006 
•443,705 

1  000,000 

o' 800, 000 

•640,000 
-512-000 
-  409 , 600 
•327,680 

6 

7 
8 

9 
10 

•735,092 
•698,337 
•663,420 
•630,249 
•598,737 

•689,870 
•648,478 
•609,569 

•572,995 
•538-616 

•626,398 
•579,418 
"535,962 
•495,764 
•458,582 

•531,441 
•478,297 

•430,467 
•387,420 
•348,678 

•448,796 
•392,696 
•343,609 
•300.658 
•263,076 

•377,149 
•320,577 
•272,490 
•231,617 
•196,874 

•262,144 
•209,715 
•167,772 
•134,218 
•107,372 

II 
12 
»3 
14 
15 

•568,800 
•540,360 
•513,342 
•487,675 
•463,291 

•506,299 
•475,921 
•447,366 
•420,524 
•395,292 

•424,188 

•392,374 
•362,946 

•335,725 
•310,546 

•313.811 

•282,429 
•254,186 
•228,768 
•205,891 

•230.191 
•201,418 
•176,240 
•154,210 
•134,934 

•167,343 
•142,232 
•120,905 
•102,770 
•087,354 

•085,899 
•068,720 
•054,976 
•043,981 
•035,184 

16 

17 
18 

19 
20 

•440,127 
•418, 200 

•397,214 

•377,354 
•358.486 

•371,575 
•349,281 

•328,324 
•308,624 
•290,107 

•287,255 
•265,711 
•245,782 
•227,349 
•210,297 

•185,302 
•166,772 
•150,095 
•135,085 

•121,577 

•118,067 
•103,309 
•090,395 
•079,096 
• 069 , 209 

•074,251 
•063,113 
•053,646 
•045,599 
•038,760 

•028,148 
-022,518 
•018,014 
-014,412 
-011.529 

21 

22 

23 
24 

25 

•340,562 

•323,533 

•307,357 

291,989 

•277,390 

•272,701 
•256,358 
•240,958 
•226,501 
•212,911 

•194.525 
•179,936 
•166,441 

•153,957 
142,411 

•109,419 

•098,477 
•088,629 
•079,766 
•071,790 

•060,558 
•052,988 
•046,365 
•040,569 
•035.498 

•032,946 
•028,004 
• 023 , 803 
•020,233 
•017,198 

-009,223 
•007,379 
•005.903 
•004,722 
•003,778 

26 
27 
28 
29 
30 

•263,520 

250,344 
■237,827 
•225.935 

214,639 

200,136 

188,128 

176,840 

•166,230 

•156,256 

•13', 730 
•121,850 
•112,711 
•104,258 
•096,439 

•064,611 
•058,150 

•052,335 
•047,101 
•042,391 

•031,061 
•027,178 
•023,781 
•020,808 
•018,207 

•014,618 
•012,425 
•010,562 
•008,977 
•007,631 

•003,022 
•002,418 
•001,934 
•001,547 
•001,238 

40 

•128,512 

084,162 

044,225 

014,781 

•004,790 

•001,502 

•000.133 

50 

•076,945 

•045,331 

•020,281 

•005,154 

•001,260 

•000,296 

•000,014 

60 

•046,070 

024,416 

•009,300 

•001,797 

•000,332 

•000,058 

000,002 

70 

•027.584 

•013,151 

•004,265 

•000,627 

•000,087 

000,011 

•• 

80 

•016,515 

•007,083 

•001,956 

•000,218 

•000,023 

•000,002 

•  • 

90 

•009,888 

•003,815 

•000,897 

•000,076 

•000,006 

.. 

•• 

100 

•005,921 

•002,055 

000 ,411 

000,027 

000,002 

•• 
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TABLE  II. 
Reserve  Fund.— Accumulation  of  {,1  per  Annum  wjtu  Compound  Interest. 

For  Explanation^  see p.YiO^. 


Years. 

A 

3 

31 

4 

4l 

5 

6 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

I 

I  -000 

I'OOO 

i-ooo 

I  000 

1  -ooo 

I  000 

I  -000 

2 

2  025 

2  030 

2-035 

2  040 

2  045 

2  050 

2 -060 

3 

3-076 

3  091 

3  106 

3-122 

3-137 

3-»53 

3-184 

4 

4  »53 

4  184 

4-215 

4.246 

4  278 

4-3'o 

4  375 

5 

5-256 

5309 

5-362 

5-416 

5  471 

5-526 

5-637 

6 

6-388 

6-468 

6  550 

6633 

6  717 

6802 

6975 

7 

7 '547 

7  662 

7 -779 

7  898 

8-019 

8142 

8-394 

8 

8  736 

8892 

9052 

9  214 

9  380 

9  549 

9-897 

9 

9 '995 

10-159 

10368 

10583 

10  »02 

11-027 

11  491 

10 

1 1  -  203 

11-494 

11-731 

12  006 

12  288 

12-578 

13-181 

II 

12483 

12  808 

13-142 

13  486 

13  841 

14  207 

14-972 

12 

13  796 

14  192 

14  602 

15-026 

15  464 

15  917 

16-870 

13 

15-140 

15  618 

16-113 

16-627 

17-160 

J7-7'3 

18-882 

14 

16-5.9 

17-086 

17-677 

18-292 

18932 

19-599 

21015 

15 

17-932 

18-599 

19-296 

20  024 

20  784 

21-579 

23-276 

16 

19  380 

20-157 

20-971 

21-825 

22  719 

23657 

25  673 

17 

20  865 

21  762 

22-705 

23  698 

24-742 

25  840 

28-213 

18 

22  386 

23  414 

24  500 

25  645 

26  855 

:f8-i32 

30  906 

19 

23  946 

25-117 

26-357 

2/  671 

29  of)4 

io-539 

33 ■ 760 

20 

25 '545 

20-870 

28  280 

29-778 

3'  371 

33066 

36  786 

21 

27-183 

28  676 

30-269 

31-969 

33  783 

35-719 

39-993 

22 

28-863 

30-537 

32-329 

34  248 

36  303 

38  505 

43  392 

23 

30-584 

32-453 

34  460 

36  618 

38  937 

4' -430 

40  996 

2  + 

32-349 

34-426 

36-667 

39-083 

41-689 

44-502 

50  816 

2S 

34-15^ 

36-459 

38-950 

4 1  • 646 

44-565 

47  727 

54  865 

26 

36012 

38-553 

41-313 

44  312 

47*';7i 

51-113 

59  156 

27 

37-912 

40710 

43-759 

47-084 

50-711 

54-669 

63  706 

28 

39  860 

42-931 

46  291 

49-968 

53  993 

58  403 

68  528 

29 

41-856 

45-219 

48-911 

52  966 

57-423 

62-323 

73-640 

30 

43-903 

47'575 

51-623 

56  085 

61  007 

66  439 

79-058 

31 

46-000 

50-003 

54-429 

59-328 

64-752 

70-761 

84-802 

32 

48-150 

52-503 

57335 

62 -701 

68-666 

75  299 

90  890 

33 

50-354 

55-078 

60-341 

66-2IO 

72-756 

80-064 

97-343 

34 

52-613 

57-730 

63-453 

69  858 

77030 

85- 067 

104  184 

35 

54-928 

60-462 

66-674 

73652 

81-497 

90-320 

"1-435 

36 

57-301 

63-276 

70  008 

77  598 

86-164 

95  836 

119  121 

37 

59-734 

66-174 

73  458 

81-702 

91-041 

lOI  628 

127-268 

3« 

62-227 

6.9- 159 

77-029 

85  970 

96-138 

107-710 

135  904 

39 

64- 783 

72-234 

80-725 

90  409 

101  464 

114-095 

145  058 

40 

67-403 

75*401 

84-550 

95-026 

107  030 

120-800 

154  762 

41 

70-088 

78-663 

88-510 

99  827 

112-847 

127-840 

165  048 

42 

72-840 

82  023 

92-607 

104  820 

118-925 

135-232 

175-95' 

43 

75-661 

85-484 

96-849 

II0012 

125-276 

142  993 

187  508 

44 

78-552 

89-048 

loi -238 

115-413 

131  914 

»5i-'43 

199 •75» 

45 

81-556 

92-720 

105-782 

121  029 

138  850 

159700 

212  744 

46 

^■554 

96-501 

110-484 

126-871 

146  098 

168-685 

226-508 

47 

87  668 

100-297 

H5-35I 

132945 

153  673 

178-119 

241-099 

48 

90  860 

104-408 

120  388 

139-263 

161  588 

188-025 

256-565 

49 

94-I3I 
97-484 

108-541 

125-602 

145-834 

169859 

198-427 

272-958 

50 

112-797 

130-988 

152  667 

178  503 

209  348 

290-336 
K 

Reserve  Fund. 


130 

TABLE  U.— continued. 
-Accumulation  of  £1  per  Annum  with  Compound  Interest, 
For  Explanation,  see  p.  124. 


Years. 

2j 

3 

2>h 

4 

4l 

5 

6 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

51 

100-921 

117-181 

136-583 

159  774 

187-536 

220-815 

308-756 

52 

104-444 

121-696 

142-363 

167-165 

196-975 

232-856 

328-281 

53 

108-056 

126-347 

148-346 

174-851 

206-839 

245-499 

348-978 

54 

III-757 

131-137 

154-538 

182-845 

217-146 

258-774 

-  370-917 

55 

ii5*55i 

136-072 

160-947 

191-159 

227-918 

272-713 

394-172 

56 

119-440 

141-154 

167-580 

199-806 

239-174 

287-348 

418-822 

H 

123-426 

146-388 

174*445 

208-798 

250-937 

302-716 

444-952 

58 

127-511 

151-780 

181-551 

218-150 

263-299 

318-851 

472 -640. 

59 

151-699 

157-333 

188-905 

227-876 

276-075 

335-794 

502-008. 

60 

135-992 

163-055 

196-517 

237-991 

289-498 

353-584 

533-128. 

61 

140-391 

168-945 

204-395 

248-510 

303-525 

372-263 

566-116. 

62 

144-901 

175-013 

212-549 

259-451 

318-184 

391-876 

601-083 

63 

149-524 

183-264 

220-988 

270-829 

333-502 

412-470 

638-148, 

64 

154*262 

187-702 

229-723 

282-662 

349-510 

434-093 

677-437 

65 

159-118 

194-333 

238-763 

294-968 

366-238 

456-798 

719-083 

66 

164-096 

201-163 

248  -  1 20 

307-767 

383-719 

480-638 

763-228. 

67 

169-199 

208-198 

257-804 

321-078 

401 -986 

505-670 

810-022. 

68 

174-429 

215-444 

267-827 

334-921 

421-075 

531 "953 

859-623 

69 

179-789 

222-907 

278-201 

349-318 

441-024 

559-551 

912-200. 

70 

185-284 

280-594 

288-938 

364-290 

461-870 

588-529 

967-932. 

71 

190-916 

238-512 

300-051 

379-862 

483-654 

618-955 

1027-008 

72 

196-689 

246-637 

311-556 

396-057 

506-418 

650-903 

1089-629. 

73 

202 • 606 

255-067 

323  457 

412-899 

530-207 

684-448 

1156-006. 

74 

208-672 

263-719 

335-778 

430-415 

555-066 

719-670 

1226-367- 

75 

214-888 

272-631 

348-530 

448-631 

581-044 

756-654 

1330-949' 

76 

221-261 

281-810 

361-729 

467-557 

608-191 

795-486 

1380-006. 

77 

227-792 

291-264 

375-389 

487 • 280 

636 -56n 

836-261 

1463-806 

78 

234-487 

301 -002 

389-528 

507-771 

666-205 

879-074 

1552-634 

79 

241-349 

311-032 

404-161 

529-082 

697-184 

924-027 

1646-792 

80 

248-383 

321-363 

419-307 

551-245 

729-558 

971-229 

1746,- 600. 

81 

255*592 

332-004 

434-983 

574-295 

763-388 

1020-790 

1852-396. 

82 

262  982 

342-964 

451-207 

598-267 

798-740 

1072-830 

1964-540. 

83 

270-557 

354-253 

467-999 

623-197 

835-684 

1127-471 

2083-412 

84 

278-321 

365881 

485-379 

649-125 

874-289 

1184-845 

2209-417 

85 

286-279 

377-857 

503-367 

676-090 

914-632 

1245-087 

2342-980 

86 

294-436 

390-193 

521-985 

704-134 

.956-791 

1308-341 

2484-561 

87 

302-796 

402  -  898 

541-255 

733-299 

1000-846 

1374-758 

2634-634 

88 

311-366 

415-985 

561-199 

763-631 

1046-884 

1444-496 

2793-712 

89 

320-150 

429-465 

581-841 

795-176 

1094-994 

.1517-721 

2962  335 

90 

329-154 

443-349 

603-205 

827-983 

1145-269 

1594-607 

3141-075 

91 

338-383 

457-649 

625-317 

862*103 

1197-806 

1675-338 

3330-540. 

92 

307-843 

472-379 

648  203 

897-587 

1252-707 

1760-105 

3531-372 

93 

357-539 

487-550 

67 1  • 890 

934-490 

1310*079 

1849- ^^0 

3744-254 

94 

367-477 

503-177 

696-407 

972-870 

1370-033 

1942-565 

3969-910 

95 

377-664 

519-272 

721-781 

1012-785 

1432-684 

2040-694 

4209-104 

96 

388-106 

535-850 

748-043 

1054-296 

1498-155 

2143-728 

4462-651 

97 

398-808 

552:926 

775-225 

1097-468 

1566-572 

2251-915 

4731-410 

98 

409-799 

570-5 »3 

803-358 

1124-367 

1638-068 

2365-510 

5016-294 

99 

421-023 

588-629 

832475 

1189-061 

1712-781 

2484-786 

5318-272 

100 

432-549 

-607-288 

-,862-6i2 

1237-624 

1790-856 

2610-025 

5638-368 

TABLE  III. 
Sinking  Fund.— Annual  Investment  to  Produce  ^^r  in  a  Term  of  Veaks. 
'For  Explanation,  see  p.  124. 


Years. 

2^ 

3 

z\ 

4 

4^ 

5 

6 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

I 

I -0000 

I- 0000 

I'OOOO 

I -oooo 

I -OOOO 

i-oooo 

I -0000 

2 

0-4938 

0-4926 

0-4914 

0-4902 

0-4890 

0-4878 

0-4854 

3 

•3251 

•3225 

•3219 

•3203 

•3188 

•3172 

•3I4I 

4 

•2408 

•2390 

•2373 

•2355 

•2337 

•2320 

-2286 

5 

•1902 

•1884 

•1865 

•1846 

•1828 

•181O 

•1774 

6 

•1565 

•1546 

•1527 

•1508 

•1489 

•1470 

•1434 

7 

•1325 

•1305 

•1285 

•1266 

•1247 

•1228 

•II9I 

8 

•II45 

•II25 

•II05 

•1085 

•1066 

•1047 

•lOIO 

9 

•1005 

-0984 

•0964 

•0945 

•0926 

•0907 

•0870 

10 

•0893 

;o872 

•0852 

•0833 

-0814 

•0795 

•0759 

II 

•0801 

•0781 

•0761 

•0742 

•0723 

•0704 

•0668 

12 

•0725 

•0705 

•0685 

•0666 

•0647 

•0628 

•0593 

13 

•0660 

•0640 

•0621 

•0601 

•0583 

•0565 

•0530 

14 

•0605 

•0585 

•0566 

•0547 

•0528 

•0510 

•0476 

15 

•0558 

•0538 

•0518 

-0492 

•0481 

•0463 

•0430 

16 

•0516 

•0496 

•0477 

•0458 

•0440 

•0423 

•0390 

17 

•0479 

•0460 

•0440 

•0422 

-0404 

•0387 

•0354 

18 

•0447 

•0427 

•0408 

•0390 

•0372 

•0355 

•0324 

19 

•0418 

•0398 

•0379 

•0361 

•0344 

•0327 

•0296 

20 

•0391 

•0372 

•0354 

•0336 

•0319 

•0302 

•0272 

21 

•0368 

•0349 

•0330 

•0313 

•0296 

•0280 

•0250 

22 

•0346 

•0327 

•0309 

•0292 

•0275 

•0260 

•0230 

23 

•0327 

•0308 

•0290 

•0273 
•0256 

•0257 

•0241 

•0213 

24 

•0309 

•0290 

•0273 

-0240 

•0225 

•0197 

25 

•0293 

•0274 

•0257 

•0240 

•0224 

•0210 

•0182 

26 

•0278 

•0259 

•0242 

-0226 

•0210 

•0196 

•0169 

27 

•0264 

•0246 

•0229 

-0212 

•0197 

•0183 

•0157 

28 

•0251 

•0233 

•0216 

•0200 

•0185 

•OI7I 

•0146 

29 

•0239 

•0221 

•0204 

•0189 

•0174 

•0160 

•0136 

30 

•0228 

•0210 

•0194 

•0178 

•0164 

•OI5I 

•0126 

31 

•0217 

•0200 

•0184 

•0169 

•0154 

•OI4I 

•OII8 

32 

•0208 

•0190 

•0174 

•0160 

•0146 

•0133 

•Olio 

33 

•0199 

•0182 

•0166 

•OI5I 

•0137 

•0125 

•0103 

34 

•0190 

•0173 

•0158 

•0143 

•0130 

•OII8 

•0096 

35 

•0182 

•0165 

•0150 

•0136 

•0123 

•OIII 

,•0090 

36 

•0175 

•0158 

•0143 

-0129 

•OII6 

•0104 

•0084 

37 

•0167 

•OI5I 

•0136 

-0122 

•Olio 

•0098 

•0079 

38 

•OI6I 

•0145 

•0130 

•OI16 

•0104 

•0093 

•0074 

39 

•0154 

•0138 

•0124 

•OIII 

•0099 

•0088 

•0069 

40 

•0148 

•0133 

•0II8 

•0105 

•0093 

•0083 

•0065 

41 

•0143 

•0127 

•0II3 

•0100 

•0089 

•0078 

•0061 

42 

•0137 

•0122 

•0108 

•009s 

•0084 

•0074 

•0057 

43 

•0132 

•OII7 

•0103 

•0091 

•0080 

•0070 

•0053 

44 

•0127 

•OII2 

•0099 

•0087 

•0076 

•0066 

•0050 

45 

•0123 

•0108 

•0095 

•0083 

•0072 

•0063 

•0047 

46 

•0II8 

•0104 

•0091 

•0079 

•0068 

•0059 

•0044 

47 

•0II4 

•0100 

•0087 

•0075 

•0065 

•0056 

•0041 

48 

•Olio 

•0096 

•0083 

•0072 

•0062 

•0053 

•0039 

49 

•0106 

•0092 

•0080 

•0069 

•0059 

•0050 

•1037 

50 

•0103 

•0089 

•0076 

•0066 

•0056 

•0048 

•0034 

K  2 
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TABLE  III.— continued. 
Sinking  Fund.— Annual  Investment  to  Produce  j^i  in  a  Term  of  Years. 
For  Explanation^  see  p.  124. 


Vears. 

2j 

3 

zh 

4 

4l 

5 

6 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

51 

O'oroo 

0-0085 

00073 

0-0063 

0-0053 

0*0045 

0-0032 

52 

•0096 

•0082 

•0070 

•0060 

•0051 

-0043 

•0030 

53 

•0093 

•0079 

•0067 

•0057 

•0048 

•0041 

-0029 

54 

•0089 

•0076 

•0065 

'OO55 

-0046 

•0039 

•0027 

55 

•0087 

•0073 

•0062 

•0052 

•0044 

•0037 

•0025 

56 

•0084 

•0071 

•0060 

•0050 

-0042 

•0035 

•0024 

^l 

•0081 

•0068 

•0057 

•0048 

•0040 

•0033 

•0022 

58 

•0078 

•0066 

•0055 

•0046 

•0038 

•0031 

•0021 

59 

•0076 

•0064 

•0053 

•0044 

-0036 

•0030 

•0020 

60 

•0074 

•0061 

•0051 

•0042 

•0035 

•0028 

•0019 

61 

•0071 

•0059 

•0049 

•0040 

•0033 

•0027 

•0018 

62 

•0069 

•0057 

•0047 

•0039 

•0031 

•0026 

•0017 

P 

'O067 

•0055 

•0045 

•0037 

•0030 

•0024 

•0016 

64 

•0065 

•0053 

•0044 

•.0035 

•0029 

•0023 

•0015 

65 

•0063 

•0051 

•0042 

•0034 

•0027 

•0022 

•0014 

66 

•0061 

•0050 

•0040 

•0033 

•0026 

-0021 

•0013 

67 

•0059 

•0048 

•0039 

-0031 

•0025 

•0020 

•0012 

68 

•0057 

"OO46 

•0037 

•0030 

•0024 

-2019 

•0012 

69 

•0056 

•0045 

•0036 

•0029 

-0023 

•0018 

■ooii 

70 

•0054 

•0043 

•0035 

•0027 

•0022 

-0017 

•0010 

71 

•0052 

•0042 

•0033 

•0026 

•0021 

•0016 

•0010 

72 

•0051 

•0041 

•0032 

•0025 

•0020 

-0015 

•0009 

73 

•0049 

•0039 

•0031 

•0024 

•0019 

•0015 

•0009 

74 

•0948 

•0038 

•0030 

•0023 

•0018 

•0014 

•0008 

75 

•0047 

•0037 

•0029 

•0022 

•0017 

•0013 

•0008 

76 

•ood5 

•0035 

•0028 

•0021 

•0016 

•0013 

•0007 

77 

•0044 

•0034 

•0027 

•0021 

•0016 

•0012 

•0007 

78 

•0043 

•0033 

'0026 

•0020 

•0015 

•OOII 

•0006 

l'^ 

•0041 

•0032 

•0025 

•0019 

•0014 

•OOII 

•0006 

80 

•0040 

•0031 

•0024 

•0018 

•0014 

-0010 

•0006 

81 

•0039 

•0030 

•0023 

•0017 

•0013 

-0010 

•0005 

82 

•0038 

•0029 

•0022 

•0017 

•0013 

•0009 

•0005 

l^ 

•0037 

•0028 

•0021 

•0016 

•0012 

•0009 

-0005 

84 

•0036 

•0027 

•0021 

•0015 

•001 1 

•0008 

•0005 

85 

•0035 

•0026 

•0020 

•0015 

•OOII 

•0008 

•0004 

86 

•0034 

•0026 

•0019 

•0014 

•0010 

•0008 

'0004 

87 

•0033 

•0025 

•0019 

•0014 

•0010 

•0007 

•0004 

88 

•0032 

•0024 

•0018 

•0013 

-0010 

•0007 

-0004 

89 

•0031 

•0023 

•0017 

•0013 

-0009 

•0007 

•0003 

90 

•0030 

•0023 

•0017 

•0012 

•0009 

•0006 

•0003 

91 

•0030 

•0022 

•0016 

•0012 

•0008 

•0006 

•0003 

92 

•0029 

•0021. 

•0015 

•ooii 

•0008 

•0006 

•0003 

93 

•0028 

•0021 

•0015 

•ooii 

-0008 

•0005 

-0003 

94 

•0027 

•0020 

•0014 

•0010 

•0007 

•0005 

•0003 

95 

•0026 

•0019 

•0014 

•0010 

-0007 

•0005 

0002 

96 

•0026 

•0019 

•0013 

•0010 

•0007 

•0005 

•0002 

97 

•0025 

•0018 

•0013 

•0009 

•0006 

■0004 

-0002 

98 

•0024 

•0018 

•0012 

•0009 

•0006 

•0004 

•0002 

99 

•0024 

•0017 

•0012 

-0008 

•0006 

•0004 

-0002 

100 

1 

•0023 

•0016 

•0012 

•0008 

•0006 

•0004 

•0002 
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TABLE  IV. 

Leasehold  Assurance. — Annual  Premiums  to  Secure  j^ioo 
Payable  at  the  end  of  a  Fixed  Term  of  Years. 


For  Explanation^  see  p.  125. 


Term  of 

Rate  per 

Term  of 

Rate  per 

Term  of 

Rate  per 

years. 

ceni. 

years. 

cent. 

years. 

cent. 

£    s.    d. 

£,    s.    d. 

£    s.    d. 

'   10 

8    9    5 

40 

I      5    ID 

70 

086 

II 

7  II     8 

41 

I      4     9 

71 

082 

12 

6  16  10 

42 

I    3    9 

72 

0    7  II 

n 

644 
5  »3    8 

43 

I      2      9 

73 

078 

14 

44 

I       I    10 

74 

0    7    5 

15 

5    4    5 

45 

I       I      0 

75 

072 

16 

4  16    4 

46 

I      0      2 

76 

0    6  II 

17 

4    9    3 

47 

0  19    5 
0  18    8 

77 

068 

18 

430 

48 

78 

066 

19 

3  17    4 

49 

0  17  II 

79 

063 

20 

3  12    4 

50 

0  17    3 

80 

0    6     I 

2! 

3    8     1 

51 

0  16    8 

81 

0    5  10 

22 

3    4    3 

52 

0  16    0 

82 

058 

23 

309 

53 

0  15    5 

!3 

056 

24 

2  17    6 

54 

0  14  10 

84 

054 

25 

2  13    4 

55 

0  14    4 

85 

0    5    2 

26 

2  10    5 

56 

0    13    ID 

86 

050 

27 

279 

57 

0  13    4 

87 

0    4  10 

28 

2    5    3 

58 

0  12  10 

88 

048 

29 

230 

59 

0  12    5 

89 

047 

30 

2    0  10 

60 

0  12    0 

90 

045 

31 

I  18  10 

61 

0  II     6 

91 

043 

32 

I  17    0 

62 

0  II     2 

92 

042 

33 

I    15     4 

63 

0  10    9 

93 

040 

34 

I   13    8 

64 

0    ID      5 

94 

0    3  II 

35 

I   12     2 

65 

0  10    0 

95 

039 

36 

I   10    9 

66 

098 

96 

038 

37 

I    9    5 

67 

094 

97 

036 

38 

I    8    I 

68 

090 

98 

0    3    5 

39 

I    6  II 

69 

089 

. 

034 

Surrender  Value.— The  Directors  guarantee  to  return  the  whole  of  the 
premiums  paid,  except  the  first,  with  2  per  cent,  compound  interest,  if  at  any  time 
the  assured  wish  to  surrender  the  policy. 
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The  Depreciation  of  Factories, 


Seepage  125.  Extracts  froiu  the  Report  *  of  the  Select  Committee 
of  the  House  of  Commons  on  Repayment  of 
Loans  by  Local  Authorities,     Session   1902. 


Policy  of 

Parliament, 

repayment  of 

loans. 


Statutory  periods. 


Severance 
and  equation* 

Seepage  9. 


Probable 
useful  life. 


"  It  has  been  the  policy  of  Parliament  for  many  years  to  require 
that  Local  Loans  should  be  repaid  within  a  limited  number  of  years, 
and  to  prevent  the  establishment  by  any  local  authority  of  a  permanent 
debt. 

"  To  secure  this  object  each  general  statute  which  confers  borrowing 
powers  upon  local  authorities  specifies  a  maximum  period  for  the 
repayment  of  loans  raised  under  such  powers. 

"  The  maximum  periods  specified  in  Acts  applicable  to  England 
vary  from  ten  to  sixty  years.  Many  of  these  Acts  deal  with  a 
considerable  number  of  subjects  for  loans. 

"  The  Local  Government  Board  and  the  Board  of  Trade  hold  that 
the  maximum  periods  mentioned  in  general  Acts  refer  to  the  most 
durable  items  of  the  work  for  which  borrowing  powers  are  sought.  It 
is  therefore  their  practice  to  examine  each  item  of  the  estimates  for 
such  work,  and  to  assign  to  each  group  of  items  an  appropriate  term 
lor  the  repayment  of  the  loan  required  for  it.  In  order  to  avoid  a 
multiplication  of  separate  loans,  the  course  usually  adopted  is  to  grant 
an  equated  period  for  the  whole  loan,  which  is  arrived  at  by  considering 
the  sums  required  for  each  group  of  items,  and  the  term  assigned  to 
that  group.  The  result  of  this  severance  and  equation  is  to  reduce 
the  periods  allowed  below  the  maximum  periods  mentioned  in  the 
Acts,  but  equation  is  not  practised  where  the  sums  included  in  each 
group  are  large,  and  the  local  authority  express  a  preference  for 
separate  loans. 

"  The  Local  Government  Board,  being  charged  with  the  general 
supervision  of  local  finance,  takes  into  its  consideration  in  fixing  the 
period  for  redemption,  not  only  the  probable  useful  hfe  of  each  part  of 
an  undertaking  ifor  which  a  loan  is  desired,  but  also  the  probable 
future  condition  of  localities  with  regard  to  debt,  in  order  that  the 


*  London  :  Printed  for  His  Majesty's  Stationery  Office,  and  to  be 
purchased  from  Eyre  and  Spottiswoode,  East  Harding  Street,  London,  E.G.  ; 
or  Oliver  and  Boyd,  Edinburgh  ;  or  E.  Ponsonby,  Dublin. 
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ratepayers  of  the  future  may  not  be  unduly  burdened,  and  so  rendered 
less  able  to  discharge  efficiently  the  duties  that  are  likely  to  come  upon 
them. 

"Standing  order  172  of  the  House  of  Commons  provides  that  'In 
the  case  of  all  Bills  whereby  any  mimicipal-  corporation,  district 
council,  joint  board,  or  joint  committee,  or  other  local  authority,  in 
England  or  Wales,  are  authorised  to  borrow  money  for  any  matter 
within  the  jurisdiction  of  the  Board  of  Trade  or  the  Local  Government 
Board,  estimates  showing  the  proposed  application  of  the  money  for 
permanent  works  shall  (except  so  far  as  the  exercise  of  the  borrowing 
power  is  made  subject  to  the  sanction  of  the  respective  Board)  be 
recited  in  the  Bill  as  introduced  into  Parliament,  and  proved  before 
the  Select  Committee  to  which  the  Bill  is  referred.' 

"  In  addition  to  the  statutory  Hmitations  upon  the  periods  for 
repayment  already  mentioned,  there  is  a  further  provision,  acting  as  a 
check  in  the  case  of  some  loans.  If  the  borrowing  authority  obtains 
the  loan  from  the  Public  Works  Loan  Board,  the  period  for  repayment 
is  determined  by  the  Commissioners  who  are  empowered  by  statute  to 
make  regulations  governing  all  the  conditions  of  these  loans. 

"Section  11  of  the  Public  Works  Loans  Act,  1875,  directs  the 
Commissioners  in  making  such  regulations  to  have  regard  to  the 
durability  of  the  work  and  to  the  expediency  of  the  cost  being  paid  by 
the  generation  of  persons  who  will  immediately  benefit. 

"  The  general  policy  of  the  Commissioners  is  '  to  hold  out  induce- 
ments to  accept  short  periods  for  repayment,  instead  of  throwing  as 
much  of  the  burden  as  possible  upon  posterity.'  One  of  these  induce- 
ments is  the  acceptance  of  a  lower  rate  of  interest  for  a  short  term 
than  for  a  longer  one.  The  rates  in  force  in  1902  were  fixed  by  a 
Treasury  Minute  of  31st  January,  1900,  as  follows  : — 

Period  of  Repayment.  Rate  of  Interest. 

Not  exceeding  30  years     3^  per  cent,  per  annum. 

j»  >>        40     >J  32         »>  >> 

>»  J5  5^      5J  3*  "  >> 


Estimates 
required. 


Loans  from 
Public  Works 
Loan  Commis- 
sioners. 


Short  periods 
of  repayment. 


"  A  matter  of  some  importance  in  considering  whether  the  period 
for  repayment  should  be  extended  is  the  method  of  repayment  adopted 
in  the  particular  case. 

"  The  three  principal  modes  of  repayment  prescribed  by  the  general 
law  and  the  majority  of  local  Acts  are  as  follows  : — 

i.  By  equal  annual  instalments  of  principal  together  with  interest 

on  the  sum  remaining  unpaid,  i.e.  by  what  is  called  in  this 

Report  the  Instalment  System. 
ii.  By    equal    annual    instalments    of    principal    and    interest 

combined,  i.e.  by  Terminable  Annuity, 
iii.  By  setting  apart  and  accumulating  at  compound  interest  a 

Sinking-fund. 


Methods 

of  repajrment 

considered. 


By  instalments 


By  sinking-fund 
Seepages  12^,  131 
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The  Depreciation  of  Factories, 


The  second  or 

third  method 

j)referTed. 


"The  amount  of  the  additional  pressure  upon  posterity  in  the 
event  of  an  extension  of  time  for  repayment  would  be  materially  varied 
by  the  adoption  of  one  or  other  of  these  methods. 

"  Most  of  the  municipal  witnesses  have  expressed  a  preference  for 
either  the  second  or  third  of  these  methods  of  repayment,  but  some  of 
the  witnesses  differed  from  this  view,  and  desired  the  more  general 
adoption  of  the  first  method,  which  involves  a  much  smaller  total  pay- 
ment in  respect  of  capital  and  interest  than  either  of  the  others,  though 
the  burden  imposed  by  it  in  the  earlier  years  of  repayment's  heavier, 
as  is  shown  in  the  following  figures  : — 


Example*  Repayment  of  a  Loan  oj  £100  in  periods  of  30,  40  and  ^p  years,  by 

(^A)  the  Instalment  System,  and  {B)  the  Annuity  System,  at  ■^  per  cent,  interest. 


Payment 
in  first  year. 

Last  year. 

•Total  amount  paid 
in  period. 

30  years      . . 

••   {^: 

£      s.      d. 

6     6    8 
5     2    0 

£      s.     d. 
388- 

5    2    0 

£      s.     d. 
146   10     0 
153       I      2- 

40  years      . . 

••   {^: 

5  10    0 
466 

2  II     6 
466 

161    ID      0 
173       I      0 

50  years     . . 

••   {t 

500 
3  17    9 

2  I     3 

3  17     9 

176    10      0 

194     6     7 

Amoant  of 
relief  by  exten- 
sion of  period. 


"  The  Committee  have  had  tables  placed  before  them,  which  show 
the  amount  of  relief  which  would  be  given  to  existing  ratepayers  by 
various  extensions  of  the  periods  for  repayment  by  the  annuity  system. 
Special  attention  is  called  to  the  following  statement,  showing  the 
annual  sum  required  to  repay  with  interest  a  loan  of  ;^  10,000  borrowed 
at  3  per  cent,  per  annum  for  various  periods  not  exceeding  60  years  : — 


Period  for  which 
loan  is  borrowed. 

Annual  sum  to 
be  paid. 

Years. 
ID 

£ 
1172 

20 

672 

30 

510 

40 

433 

SO 

389 

60 

361 

Effect  of  long  "  It   will   be    observed    that   every  decade  of  extension  affords  a 

^^'^oompared"^^   decreasing  amount  of  relief.     For  instance,  taking  the  figures  in  the 


Report  on  Local  Loans. 


137 


above  statement,  an  extension  from  10  to  20  years  reduces  the  annual 
payment  required  by  ^500  ;  an  extension  from  50  to  60  years  affords 
relief  only  to  the  extent  of  ;^28.     On  the  other  hand  each  decade  of 
extension  increases,  in  increasing  proportion,  the  risk  of  posterity. 
"  The  following  statement  is  also  of  much  interest  : — 

Tabh  showing  particulars  as  to  loan  of  ^^250, 000  at  3  per  cent.,  repayable  at     Financial  result 
periods  of  30,  40,  50,  60,  80  or  100  years.  of  extension. 


Period. 


30  years 
40 
50 
60 
80 
100 


^^;^i;^^^l^  °'  kotal  amount  of  interest 


incipai-  ana 
interest. 

paid  at  end  of  period. 

-6 

12,754 

132,644 

10,815 

182,623 

9,716 

235,818 

9.033 

291,994 

8,277 

412,235 

7,911 

541,166 

Omitting  fractions  of  a  pound. 


"  It  will  be  noted  that  if  a  period  of  100  years  had  been  granted  for 
the  repayment  of  the  loan  with  which  this  statement  deals,  the  rate- 
payers during  that  period  would  have  paid  in  interest  alone  more  than 
twice  the  amount  of  the  sum  borrowed  ;  in  other  words,  they  would 
have  been  called  upon  to  pay  in  respect  of  capital  and  interest  more 
than  three  times  the  cost  of  the  works  for  which  the  loan  was  raised. 

"  If  60 years  had  been  the  period  allowed,  it  would  have  been  found 
at  the  end  of  34  years  that  the  amount  then  remaining  to  be  paid  in 
respect  of  principal  and  interest  equalled  the  whole  original  cost  of  the 
works. 

"  The  result  of  the  above  figures,  if  taken  entirely  by  themselves, 
would  no  doubt  go  far  to  prove  the  case  for  comparatively  short  periods 
for  repayment,  but  it  is  neither  wise  nor  just  to  place  upon  the  shoulders 
of  present  ratepayers  too  large  a  portion  of  the  burden  of  necessary 
or  useful  works  from  which  succeeding  generations  will  derive  benefit. 
To  do  so  would  be  to  put  a  serious  check  upon  the  execution  of  such 
works. 

"  Much  of  the  recent  growth  of  local  indebtedness  is  due  to  the 
undertaking  by  local  authorities  of  work  which  is  sometimes  called 
'  Municipal  Trading,'  but  which  the  Committee  prefer  to  call  '  Repro- 
ductive Work,'  using  that  term  as  meaning  work  from  which  some 
pecuniary  return  is  expected.  It  has  not  been  thought  to  be  within 
the  terms  of  reference  to  attempt  to  ascertain  whether,  in  point  of  fact, 
such  work  generally  produces  a  pecuniary  profit. 


Period  of 
100  years. 

See  page  132. 


Bepayment  in 
60  years. 


Effect  of 
present  periods. 


Mnnicipal 
trading. 

Beproductive 
work. 

See  page  5. 
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First  instalments, 

When  should 
repayment  begin. 


Easy  terms  for 
productive  works. 


Interest  during 
construction. 


Interest 
out  of  capital. 

See  pages  19,  114, 
138. 


Tramways. 

See  pages  %^  47. 


Light  Railways. 


See  page  5,  10. 


Durability  rather 

than  desirability 

considered. 


"  The  Committee  have  considered  the  question  of  the  proper  date 
for  the  payment  of  the  first  instalment  of  the  sinking-fund. 

"  As  a  general  rule,  such  instahnent  should  be  paid  within  a  year  of 
borrowing.  The  Committee,  however,  think  that  that  requirement 
need  not  be  insisted  upon  in  the  case  of  a  loan  for  new  works,  from 
which  a  cash  return  may  be  reasonably  expected  when  they  are  com- 
pleted ;  and  that,  in  that  case,  the  payment  of  the  first  instalment  may 
be  properly  deferred  during  some  portion  of  the  time  allowed  for  the 
construction  of  the  works.  Such  works,  even  if  the  return  from  them 
is  not  sufficient  to  make  them  profitable  in  the  ordinary  sense  of  the 
word,  will  be  at  any  rate  a  lighter  burden  on  the  rates  when  completed 
than  the  instalments  of  repayment  cause  them  to  be  during  construc- 
tion. Future  ratepayers  will  have  whatever  return  there  may  be  from 
the  works  to  assist  them  in  the  payment  of  instalments. 

"  Some  local  authorities  desire,  in  the  case  of  reproductive  works 
not  only  to  defer  the  payment  of  the  first  instalment  in  respect  of 
capital,  but  also  to  pay  interest  during  construction  out  of  the  money 
borrowed.  This  would  relieve  those  whose  representatives  decide  to 
borrow  for  such  works  from  immediate  liability  to  contribute  anything 
in  respect  of  the  borrowing,  and  should  not  in  the  opinion  of  the  Com- 
mittee be  ever  permitted. 

'*  During  the  construction  of  works,  the  district  has  in  many  cases 
the  advantage  of  the  expenditure  within  it  of  much  of  the  money 
raised  by  the  loan,  and  this  may  fairly  be  taken  into  consideration  as 
some  compensation  for  the  fact  that  nothing  is  earned  by  the  works  in 
the  interval. 

"The  Committee  have  had  their  attention  called  by  several  witnesses 
to  the  maximum  period  of  30  years  fixed  by  the  Tramways  Act  of 
1870  for  the  repayment  of  loans  raised  under  the  Act,  and  have  been 
strongly  appealed  to,  to  recommend  the  increase  of  that  period.  The 
fact  that  the  Light  Railway  Commissioners  are  empowered  to 
sanction — and  do,  after  full  enquiry,  sanction — periods  for  repayment 
greatly  in  excess  of  30  years,  was  urged  in  support  of  this  appeal.  In 
view  of  the  very  remarkable  progress  which  has  been  recently  made  in 
methods  of  mechanical  traction,  and  the  probability  of  still  further  de- 
velopments in  the  near  future,  the  Committee  are  not  prepared  to  say 
that  the  periods  which  the  Board  of  Trade  are  able,  under  the  present 
law,  to  fix  for  the  repayment  of  these  loans  for  tramway  lines  and 
equipment  are  too  short,  and  they  do  not  recommend  any  alteration 
ot  that  law. 

*'  It  appears  to  the  Committee  that  it  is  the  duty  of  a  department,  in 
deciding  the  question  of  the  period  for  repayment,  as  apart  from  the 
question  of  whether  any  loan  should  be  permitted,  to  consider  more 
closely  the  durability  than  the  desii'ability  of  the  works  or  purposes 
for  which  the  loan  is  required,  and  to  use  very  considerable  caution  in 
fixing  such  period.  In  deciding  upon  the  probable  duration  of  the 
useful  life  of  any  work,  the  officers  of  a  department  have  to  deal  with 
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many  points  which  are  purely  matters  of  prophecy  ;  they  are  not  em- 
powered to  superintend  the  carrying  out  of  the  plans  placed  before 
them  and  have  no  adequate  means  of  ascertaining  or  controlHng  the 
amount  of  attention  given  to  the  maintenance  of  the  works  when 
completed.  Several  instances  have,  however,  been  laid  before  the 
Committee  in  which  the  money  borrowed  under  the  Tramways  Act  of 
1870  has  been  expended  on  subjects  which  have  become  worn  out  or 
obsolete  before  the  loan  in  respect  of  those  subjects  has  been  com- 
pletely repaid.  The  shifting  of  population,  the  alteration  of  accepted 
standards  of  efficiency,  the  variation  of  boundaries,  the  progress  of 
science  and  discovery,  exceptionally  violent  storms,  and  a  variety  of 
other  causes,  may  upset  calculations  based  upon  even  the  widest  ex- 
perience. 

"  It  appears,  however,  to  the  Committee  that  this  caution  as  to  the 
length  of  term  granted  for  repayment  might  well  be  relaxed,  if  the 
other  conditions  of  repayment  were  amended.  Evidence  has  been 
produced  that  neither  the  departments  nor  Private  Bills  Committees 
consider,  in  fixing  the  periods  for  repayment,  by  which  of  the  three 
systems  described  in  paragraph  19  a  loan  is  to  be  repaid.  On  the 
other  hand  the  London  County  Council,  in  sanctioning  the  loans  of 
Metropolitan  Borough  Councils,  prescribes  not  only  the  term  but  also 
the  method  for  repayment. 

"  The  Committee  recommend  that  the  sanctioning  authority  should 
be  empowered  and  required  in  all  cases  to  fix  the  manner  in  which 
repayment  is  to  be  made. 

"  In  cases  in  which  the  instalment  system  of  repayment  is  enforced 
or  adopted,  the  term  for  repayment  may  well  be  longer  than  in  cases  of 
repayment  by  the  annuity  system.  Under  ihe  former  system  the 
amount  required  to  be  found  in  respect  of  the  debt  grows  smaller 
every  year,  and  the  difference  is  available  to  meet  the  increasing  main- 
tenance charges  or  the  interest  on  new  debt. 

"  There  is,  however,  one  purpose  for  which  sums  of  money  amount- 
ing in  the  whole  to  a  very  large  figure  are  borrowed  every  year,  i.e. 
the  payment  of  costs  involved  in  the  promotion  of  Bills  by  local 
authorities,  upon  which  the  Committee  desire  to  make  some  observa- 
tions with  regard  to  the  appropriate  maximum  period  for  repayment, 
both  because  they  have  received  much  evidence  in  connection  with  it 
and  because  the  circumstances  of  each  case  of  loan  for  this  purpose 
are  practically  the  same. 

"  It  has  been  for  some  years  past  the  invariable  practice  of  the 
Police  and  Sanitary  Committee,  and  for  two  years  past  the  general 
practice  of  other  Committees,  to  grant  a  period  not  exceeding  five  years 
for  the  repayment  of  the  costs  of  promotion.  Many  town  clerks  and 
other  municipal  witnesses  have  suggested  an  extension  of  this  period 
to  the  full  term  granted  in  respect  of  the  permanent  works  provided 
for  in  the  Bill  in  the  promotion  of  which  the  costs  are  incurred.  The 
Committee  regard  as  a  useful  check,  the  existing  strict  limitation  upon 
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the  period   for  payment  of  costs  which  compels  present  councillors 

who  promote,  and  present  ratepayers  who  sanction,  Private  Bills  to 

provide  themselves  a  great  part  of  the  costs  of  promotion. 

Loan  period  for  "  The  Committee  recommend  that  the  period  of  five  years  should 

promotion         continue  to  be  the  ordinary  maximum  in  the  case  of  these  loans,  sub- 
ezpensos.  .  . 

iect  to  the  consideration  of  exceptional  circumstances." 
Sie  page  55.        ^  ^ 

It  will  be  seen  from  the  rules  and  recommendations 

given  in  the  foregoing  Report  of  a  Parliamentary  Com- 

Main  mittee  that  the  main  object  in  view  throughout,  has  been 

^^°safeffuard^^'  ^^^  safeguarding  of  ratepayers  present  and  future,  who  have 

ratepayer.        to  bear  the  burden  of  debt,  which,  though  sanctioned  by 

their  representatives  at  the  time  of  borrowing,  imposes  by 

statute   responsibility  for  many  years   to  come.     It   does 

not  however  follow,  that  such  strict  rules  should  be  enforced 

See  page  17.      in  the  case  of  money  voluntary  subscribed  for  railways,  or 

other  undertakings.     While  the  principle  of  depreciations  is 

always  a  sound  one,  lenders  are  in  the  latter  case  free  to 

invest  their  money  on  any  terms  that  they  may  be  mutually 

agreed. 
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Extracts  from  the    Report^  published  in    1907    of 
the     Departmental    Com^rnittee    appointed     in 
1906  to   enquire   into  the    Accounts    of  Local 
Authorities. 


The  main  object  of  this  enquiry  was  to  ascertain  the 
various  systems  on  which  the  accounts  of  Local  Authorities 
in  England  and  Wales  were  then  kept,  to  confer  statutory 
powers  on  Local  Authorities  and  to  make  rules  and  regula- 
tions accordingly. 

{The  numbers  of  the  paragraphs  are  those  in  the  Report.) 


Seepage^, 


17.  "  It  is  customary  for  the  local  Acts  under  which  certain  under- 
takings of  local  authorities  are  established  to  make  regulations  as  to 
the  application  of  the  revenue.  The  provisions  usually  take  the  form 
of  requiring  the  revenue  to  be  applied  :  (i)  in  payment  of  the  working 
and  establishment  expenses,  and  cost  of  maintenance  ;  (2)  in  payment 
of  interest  on  loans  ;  (3)  in  making  the  proper  provision  for  repayment 
of  debt ;  (4;  in  extending  and  improving  the  undertaking,  if  the 
authority  think  fit ;  (5)  in  providing  a  reserve-fund,  if  the  authority 
think  fit ;  (6)  in  the  transfer  of  the  surplus  to  a  specified  fund  or  rate. 

1 8.  "  The  establishment  of  a  reserve-fund  is  practically  always  op- 
tional, and  the  accumulated  amount  to  be  set  aside  is  usually  hmited 
either  to  a  specified  amount  or  to  one-fifth,  or  sometimes  one-tenth,  of 
the  aggregate  capital  expenditure  or  of  the  amount  of  the  capital 
account.  The  purposes  to  which  the  fund  is  applicable  are  generally 
{a)  to  answer  any  deficiency  in  the  income  of  the  undertaking,  or  {b) 


BeYenae,  how  to 
be  applied. 


Beserve-fnnd 
optional. 

See  pages  9,  30, 


*  London  :  Printed  for  His  Majesty's  Stationery  Office  by  Wyman  and 
Sons,  Limited,  Fetter  Lane,  E.G.,  and  to  be  purchased  also  from  Oliver  and 
Boyd,  Edinburgh  ;  or  E.  Ponsonby,  Dublin. 
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to  meet  any  extraordinary  claim  or  demand  in  respect  of  the  under- 
taking, or  {c)  for  payment  of  the  cost  of  extending  or  renewing  any  part 
of  the  works.  Provision  is  sometimes  made  in  local  Acts  for  the  estab- 
lishment of  a  separate  renewal-fund.  In  almost  every  case  these  funds 
are  required  to  be  invested. 

"  The  payments  out  of  revenue  for  the  redemption  of  debt,  are,  how- 
ever, usually  considered  to  include  adequate  provision  for  depreciation  ; 
though  a  few  authorities  make  provision  for  depreciation  in  addition  to 
the  redemption  of  debt,  or  set  aside  what  they  regard  as  ample  depre- 
ciation and  out  of  this  provide  the  proper  redemption  charges." 

56.  "  Reference  has  been  made,  in  general  terms,  to  the  powers 
possessed  by  local  authorities  of  making  provision  for  depreciation  in 
respect  of  their  undertakings.  The  question  of  how  far  the  repayment 
of  debt  may  be  regarded  as  covering  such  provision  is  one  which,  as 
the  evidence  shows,  has  given  rise  to  serious  differences  of  opinion  in 
many  quarters. 

"  The  distinguishing  feature  of  the  capital  out  of  which  the  assets 
of  the  local  authority  are  acquired  is  its  temporary  character.  The 
capital  is  required  to  be  repaid  within  a  period  which  is  supposed  to  be 
not  greater  than  the  life  of  the  asset,  the  calculation  of  the  period  in- 
cluding a  certain  allowance  for  obsolescence  and  reasonable  contin- 
gencies. When  the  asset  is  exhausted,  further  borrowing  for  its 
renewal  is  allowed  according  to  the  practice  of  the  Local  Government 
Board,  to  the  extent  of  the  provision  which  has  then  been  made  for 
the  repayment  of  the  capital." 

58.  "  The  general  object  of  provision  for  depreciation  is  to  ensure 
that  an  asset  which  ceases  to  be  of  value  will,  at  the  time  of  its  exhaus- 
tion, cease  to  be  represented  by  a  charge  upon  the  revenue  ;  and  the 
question  how  far  this  purpose  is  met  by  sinking-funds  and  redemption 
funds  depends  mainly  on  the  correspondence  of  the  life  of  the  asset 
with  the  period  allowed  for  the  repayment  of  the  capital  debt.  It  can- 
not be  maintained  that  in  any  given  case  this  correspondence  will  be 
precisely  accurate.  Such  assets  as  lands  or  buildings  may  be  entirely 
freed  from  debt  at  a  period  when  their  value  is  by  no  means  exhausted 
and  may  even  have  increased  ;  while  on  the  other  hand  it  is  possible, 
or  may  even  be  probable,  that  as  regards  a  new  kind  of  undertaking 
the  period  allowed  for  repayment  of  debt  might  have  been  too  long. 

59.  "  But  this  matter  is,  perhaps,  strictly  outside  the  scope  of  this 
enquiry.  The  principle  of  annual  provision  for  repayment  of  debt  is 
based  on  statutory  requirement ;  and  for  practical  purposes  of  accoun- 
tancy the  general  correspondence  of  the  life  of  the  asset  with  the  period 
of  the  loan  must  be  assumed.  The  existing  system,  though  it  may  be 
wanting  in  complete  accuracy,  is  founded  on  independent  authority 
and  prevents  arbitrary  or  capricious  fluctuations  in  the  provision  made 
year  by  year ;  and  it  affords  at  least  as  much  certainty  in  its  operation 
as  could  be  gained  by  a  standard  rate  of  depreciation  fixed  by  a  central 
authority  for  general  appHcation. 
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60.  "Although  in  general  the  loan  repayments  may  provide  suffi- 
ciently for  depreciation,  it  may  in  some  cases  be  a  matter  of  prudence  Further 
to  make  further  provision,  to  a  limited  extent,  to  meet  unforeseen  ex-          provision 
penditure  or  to  equalise  the  cost  of  repairs  falling  on  a  series  of  years,  made. 
or  again  to  provide  for  renewals  in  cases  where  subsequent  experience 
has  proved  that  too  long  a  period  was  in  fact  granted  originally  for  the 
repayment  of  the  debt.     But  in  determining  the  amount  of  such  addi- 
tional provision  each  case  must  necessarily  be  considered  on  its  own 
merits,  regard  being  had  to  the  user  of  the  property,  the  conditions  of  its        jy  reserves. 
maintenance,  and  a  number  of  special  circumstances.     In  our  opinion    ^ 
it  would  be  quite  impossible  for  a  central  authority  to  make  regulations  '   4>  o  • 
or  to  prescribe  a  standard  or  scale  which  would  be  generally  applicable 
to  such  cases.     As  things  stand  at  present,  it  may  be  open  to  doubt 
whether  local  authorities  have  power  to  provide  definitely  for  deprecia-   See  Leeds  Act  of 
tion  beyond  the  amount  and  the  scope  of  the  reserve-funds  permitted             1905. 
by  their  local  Acts." 

79.  "  The  repayment  of  debt,  so  far  as  it  goes,  may  properly  be  re- 
garded as  provision  for  depreciation  ;  but  it  is  possible  that  the  period        See  page  11. 
allowed  for  repayment  may  be  excessive,  and  therefore  in  some  cases 
further  provision  for  depreciation  may  be  necessary." 

The  Report  of  1907  from  which  the  foregoing  extracts 
have  been  taken,  while  it  is  evidently  directed  towards  an 
equitable  adjustment  or  compromise  in  arriving  at  fair 
periods  for  public-loans,  demands  certain  qualifications. 
There  are  those  who  urge  that  as  each  generation  should 
bear  its  own  burdens,  it  would  be  unfair  to  accumulate  from 
current  revenue  a  fund  for  renewals ;  and  they  base  this  view 
on  clause  57  of  the  Report  without  giving  equal  weight  to 
clause  60  which  allows  such  a  provision,  and  this  latter  clause 

1  .   1    •  1  .  1.  See  page  \\, 

justifies  the  view  which  is  urged  in  an  earlier  chapter. 
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In  June  1909  the  Report  of  the  Select  Committee  of  the 
House  of  Commons  appointed  to  inquire  as  to  the  applica- 
See pages  s,  9,  56.  ^\q^  Qf  Sinking-funds  in  exercise  of  borrowing  powers  by 
local  authorities  was  published  as  a  White  Paper  [193]. 
The  conclusions  arrived  at  by  the  Committee  have  been 
summarised  as  follows  : — 


Utilisation  of 
sinking-fund. 


Stock 
extinguished. 


Begulation  of 
Local  OoY.  Bd. 


London  County 

Council  (Money) 

Act. 


Transfer  of 
stock. 


1.  "The  principle  of  utilising  sinking-funds  (including  loans  funds 
and  redemption  funds)  for  purposes  for  which  local  authorities  have 
borrowing  powers  is,  if  properly  safeguarded,  financially  unobjection- 
able ;  and  the  power  of  so  using  these  funds  is  undoubtedly  a  great 
advantage,  inasmuch  as  it  affords  a  convenient  and  economical 
method  of  exercising  new  borrowing  powers. 

2 .  "In  those  cases  in  which  the  stock  is  required  to  be  extinguished 
at  a  fixed  date,  your  Committee  are  of  opinion  that  any  amounts  with- 
drawn from  the  fund  should,  as  a  general  rule,  be  replaced  by  that 
date,  and  that  any  departure  from  this  principle  should  require  the 
previous  consent  of  the  Local  Government  Board. 

3.  "  While  satisfied  that  the  ordinary  method,  prescribed  in  local 
Acts  and  by  the  Stock  Regulations  of  the  Local  Government  Board, 
of  utiHsing  loans  funds  and  redemption  funds,  set  aside  for  the  repay- 
ment or  redemption  of  loans  raised  by  the  issue  of  stock,  is  theoretically 
free  from  objection,  your  Committee  feel  a  preference  for  the  system 
prescribed  by  the  London  County  Council  (Money)  Acts,  in  so  far  as 
that  system  involves  the  approval  of  a  Government  Department  as  a 
necessar}'  precedent  to  the  exercise  of  the  power,  and  requires  that  all 
moneys  used  from  the  funds  must  be  replaced  before  the  expiration  of 
the  life  of  the  stock.  At  the  same  time  we  recognise  that  this  last 
condition  may  operate  disadvantageously  during  the  latter  part  of  the 
life  of  the  stock. 

4.  "  With  regard  to  the  operation  of  the  system  prescribed  by  the 
local  Acts  and  Stock  Regulations,  your  Committee  are  of  opinion  that, 
while  in  the  majority  of  cases  there  may  be  no  real  objection  to  the 
transfer  of  stock  at  par  value,  nevertheless,  there  should  be  some 
limitation  to  prevent  the   transaction  working  unfairly  as   between 
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different  accounts;  and  we  suggest  that  with  this  object  the  Local 
Government  Board  should  take  such  administrative  action  as  we  have 
previously  indicated. 

5.  "  Your  Committee  consider  that  a  loans  fund  set  aside  in  respect 
of  loans  raised  by  irredeemable  stock  may,  subject  to  proper  restric- 
tions and  conditions,  be  utilised  for  borrowing  powers. 

6.  "  With  regard  to  sinking-funds  set  aside  in  respect  of  loans 
raised  on  mortgage,  the  funds  should  not  be  used  for  borrowing  powers 
where  the  mortgage  earmarks  the  borrowing  power  under  which  the 
loan  is  raised  ;  and  where  a  loan  is  by  the  mortgage  charged  on 
specified  rates  or  revenues,  the  sinking-fund  should  not  be  used  for 
any  borrowing  power  under  which  the  loan  is  required  to  be  charged 
•on  different  rates  or  revenues. 

7.  "  Sinking-funds  set  aside  in  respect  of  loans  raised  under  and 
subject  to  the  provisions  of  the  Local  Loans  Act,  1875,  should  not  be 
used  in  the  exercise  of  borrowing  powers. 

8.  "  Returns  should  in  every  case  be  made  to  the  Local  Government 
Board  clearly  showing 

i.  The  amount  of  the  sinking-funds,  loans  funds,  or  redemption 
funds   invested,  and   the   securities  in  which  investments 
have  been  made, 
ii.  The  amount  of  stock  or  debt  cancelled;  and 
iii.  The  amount  applied  in  the  exercise  of  borrowing  powers. 

"  The  accounts  should  be  audited  by  an  independent  Auditor,  who 
should  make  a  special  report  in  every  case  in  which  he  is  of  opinion 
that  there  has  been  any  irregularity  in  the  transactions  of  the  local 
authority  in  regard  to  the  use  of  the  sinking  funds,  or  to  the  provision 
made  for  the  repayment  or  extinction  of  debt. 

9.  "  The  terms  of  prospectuses  should  be  strictly  adhered  to,  and 
reasonable  information  as  to  the  contributions  to  and  management  of 
the  sinking-funds  should  be  placed  at  the  disposal  of  the  ratepayers 
of  the  locality,  and,  where  stock  has  been  or  is  proposed  to  be  issued,  of 
ihe  Stock  Exchange." 
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PART   II. 

VALUATION. 


CHAPTER   VIII. 

DIFFERENT   KINDS  OF   VALUE   DEFINED. 

"  Value  "  is  a  term  which  has  different  significations 
according  to  the  circunmstances  in  which  it  is  used.  Thus, 
there  may  be  the  value  to  a  vendor  of  a  property  taken 
by  Compulsory  purchase  ;  there  is  the  value  as  between 
Partners  of  a  factory  or  business  in  full  operation,  or  of  the 
same  factory  as  a  "  Going  concern "  to  a  purchaser  who 
will  have  the  advantages  of  the  established  management 
and  connection  ;  there  is  the  Rateable  value ;  there  is  the 
value  of  the  factory  as  a  whole  if  it  has  Stopped  working ; 
the  value  of  what  has  been  destroyed  by  Fire  may  have 
to  be  appraised  ;  there  is  again  the  value  of  the  Land, 
Buildings,  and  Plant,  if  dismantled  and  sold  separately  ; 
and  finally  there  is  the  value,  generally  the  lowest  of  all, 
obtainable  by  a  Forced  sale.  These  various  kinds  of  value 
are  referred  to  in  the  succeeding  chapters. 

The  value  of  anything  is  sometimes  defined  as  that 
which  it  will  fetch  ;  and  in  the  sale  of  a  factory,  the  price  at 
any  particular  time  will,  if  there  be  freedom  on  both  sides, 
depend  not  on  the  original  cost  or  on  any  arbitrary  standard 
of  value — although  of  course  the  cost  at  which  a  similar 
factory  could  be  built  and  equipped  is  an  important  consi- 

L  2 
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See  page  123. 


deration — but  on  the  competition  either  of  buyers  or  sellers, 
in  other  words,  on  the  supply  and  demand.  The  element 
of  freedom  is  wanting  in  a  compulsory  purchase  ;  there, 
the  basis  of  price  is  the  value  to  the  seller,  who  is  com- 
pensated for  what  he  loses,  and  not  for  what  the  buyer 
gains. 

The  real  basis  of  value,  however,  which  generally 
guides  a  purchaser,  is  the  estimated  earning-power,  or  the 
net  revenue,  past,  present,  and  prospective,  so  far  as  it  can 
be  ascertained.  From  this  point  of  view  there  is  often 
more  scope  for  difference  of  opinion  than  would  at  first 
sight  appear.  The  rate  of  profit  in  the  past  is  a  primary 
basis,  but  this  is  not  conclusive.  A  purchaser  may  see 
his  way  to  improved  methods,  to  an  extended  trade,  to 
a  better  utilization  of  the  plant  or  site,  and  so  to  greater 
profits.  On  the  other  hand,  past  profits  may  have  been 
due  to  special  knowledge  of  the  proprietors  ;  much  may 
really  have  been  owing  to  skilled  management,  which, 
if  obtainable  at  all  in  the  future,  may  require  the  pay- 
ment of  considerable  salaries  taking  precedence  of  profits, 
or  the  payment  of  directors'  fees.  Private  partners  may 
not  have  debited  the  concern  with  salaries,  but,  if  they 
are  selling  the  concern  to  a  company,  may  claim  them 
when  they  serve  as  managers  or  directors. 

Again,  the  profits  of  the  past  may  have  been  due  to 
favourable  circumstances  which  have  been  altered  ;  or  may 
have  been  earned  under  a  limited  or  wasting  tenure ;  or 
the  past  income  as  shown  by  books  of  account  may  have 
been  unduly  swelled  or  diminished  by  a  wrong  estimate  of 
depreciation.  The  net  or  divisible  profits  may  have  been 
kept  low  by  a  too-liberal  writing-off  for  wear-and-tear  ;  and 
a  new  proprietor  may  see  his  way  to  a  higher  revenue  by 
diminishing  this  annual  charge.  On  the  other  hand,  if  the 
value  of  plant  be  taken  too  high,  the  gross  profits  will  in 
the  future  have  not  only  to  bear  the  cost  of  a  proper  and 
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higher  rate  of  depreciation,  but  may  have  to  pay  off,  in 
extensive  repairs  and  renewals,  an  accumulation  of  past 
neglect. 

There  is  no  fixed  rule  for  the  percentage  of  profit  which 
will  induce  capitalists  to  embark  in  a  manufacturing  trade. 
The  regularity  of  the  trade,  the  chances  of  occasional  high 
profits,  the  accompanying  risks  of  loss,  the  locality  in  which 
the  business  is  carried  on,  and  the  indirect  advantages  or 
drawbacks  attending  it,  are  all  circumstances  which  may 
tempt  or  repel  different  persons.  It  may  be,  said,  generally, 
that  the  tendency  of  profits  in  Great  Britain  has  been 
downwards,  and  just  as  the  return  on  the  more  secure 
investments  in  Government  funds  or  railway  debentures  is 
by  the  growth  of  accumulated  capital  ever  becoming  lower, 
so  in  a  different  range,  but  for  the  same  reason,  the  profits 
of  manufacturers  have  tended  to  diminish. 

On  the  other  hand,  as  during  a  period  of  depression 
certain  factories  become  quite  unprofitable  or  losing  con- 
cerns and  are  closed,  the  recollection  of  such  unprofitable- 
ness disinclines  investors  from  embarking  in  similar  under- 
takings when  trade  improves,  so  that  the  surviving  concerns 
which  have  been  maintained  in  working  order  reap  a  greater 
profit  because  the  competition  is  less  than  formerly.  Even 
if  a  succession  of  good  years  induces  competition,  so  much 
time  is  spent  in  equipping  and  starting  new  works  that  the 
older  undertakings  may  often  reap  all  the  profit  of  the  re- 
newed demand  before  the  new  works  are  ready. 

While,  however,  such  considerations  have  full  weight 
with  a  prudent  purchaser,  the  selling  value  of  a  factory 
depends  greatly  on  the  briskness  of  trade  at  the  time  of 
sale  ;  and  a  seller  may  legitimately  take  the  advantage  of 
higher  prices  that  are  ruling,  and  of  the  consequent  inclina- 
tion of  purchasers  to  invest  in  such  property.  When  the 
profits  have  been  high,  attention  is  directed  to  the  trade  in 
question  ;   capitalists  are  inclined  to  embark  in  it ;   there 
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are  more  buyers,  and  competition  is  favourable  to  the 
seller.  The  reverse  occurs  during  a  time  of  depression, 
and  then,  if  a  sale  must  be  effected,  the  buyer  has  his 
opportunity. 

If  transferred  at  a  time  of  high  prices,  the  selling  value 
depends  mainly  on  the  readiness  of  the  factory.  If 
because  of  high  prices,  capitalists  begin  to  build  new 
works,  it  will  often  be  found  that,  by  the  time  they  are 
ready,  prices  have  fallen,  probably  because  new  factories 
have  increased  the  productive  power  ;  or  even  because  the 
mere  prospect  of  new  factories  induces  the  existing  manu- 
facturers to  lower  their  demands.  If,  however,  a  factory 
or  any  other  undertaking  can  be  bought  in  full  working 
order,  it  may  be  profitable  to  pay  a  high  price  for  it,  so  as 
to  reap  the  immediate  advantage.  In  the  lace-trade,  for 
instance,  the  whole  cost  of  the  machinery  may  be  recovered 
in  one  or  two  prosperous  years,  and  therefore  at  a  time  of 
great  demands  and  inflated  prices  it  is  not  the  intrinsic 
value  of  the  machines  which  determines  their  price,  but 
their  immediate  readiness  for  use. 

So  in  the  coal-trade,  when  prices  are  exceptionally 
good,  the  owner  or  purchaser  of  a  colliery  in  full  working 
order  may  reap  such  profits  as  will  recoup  him  for  a 
high  capital  outlay;  but  if  the  profits  so  gained  tempt 
others  to  re-open  a  disused  colliery  which  has  been 
allowed  to  fall  into  disrepair,  or  which  is  flooded  with 
water,  probably  by  the  time  there  is  coal  to  sell,  prices  will 
be  low. 

When  the  nominal  or  current  prices  for  any  product  of 
manufacture  are  very  high,  it  will  generally  be  found  that 
these  high  prices  are  being  paid  only  in  a  small  propor- 
tion of  cases,  because  the  demand  has  outrun  the  supply  ; 
and  it  is  because  most  manufacturers  are  already  occupied 
with  contracts  taken  at  old  rates  that  famine  prices^  can  be 
secured  by  the  fortunate  few  who  are  free  to  undertake 
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new  work.  And  directly  the  others  get  rid  of  old  con- 
tracts and  are  ready  to  reap  the  high  rates,  their  very 
readiness  causes  the  high  rates  to  vanish.  On  the  other  Factories  cheaply 
hand,  it  is  in  a  time  of  deep  depression  that  prudent  pur- 
chasers will  often  find  the  best  opportunity  for  buying  or 
building  a  factory. 


bought  in  dull 
times. 


The  circumstances  which  determine  the  Value  of  a 
factory  are  numerous  and  varied,  but  they  may  be  broadly 
divided  into  two  classes,  general  and  particular.  The 
former  are  of  a  wide  kind  and  relate  to  the  amount  of 
Capital  required  and  the  manner  in  which  it  is  to  be  pro- 
vided ;  also  to  the  Locality  of  the  factory,  the  Tenure 
under  which  it  is  held,  the  burden  of  local  Rates,  the  cost 
of  Labour  and  the  facilities  of  Transport  as  compared  with 
other  districts  ;  and  to  any  other  advantages  or  drawbacks 
which  the  district  or  site  possesses  for  the  trade  in  question. 
The  second  class  of  circumstances  are  those  pertaining 
immediately  to  the  Factory  itself,  its  Buildings  and  Plant. 

The  modern  tendency  towards  large  factories  in  which 
labour-saving  processes  are  extensively  adopted,  increases 
the  amount  of  Capital  required  for  profitable  working;  and 
in  valuing  a  factory  for  a  new-comer,  there  is  an  opportunity 
for  reviewing  the  past  policy  in  regard  to  the  purchase  of 
the  machinery  for  such  processes. 

Labour-saving  plant  affording  great  advantages  when 
in  use  will  be  remunerative  or  otherwise  according  to  the 
frequency  of  its  employment.  As  examples,  in  an  iron- 
works or  factory  a  slow  hand-crane  in  constant  work  may 
be  a  cause  of  daily  loss  not  only  in  wages  and  repairs,  but 
in  waste  of  time.  If  such  a  crane  be  scrapped  or  sold  for 
50/.,  and  a  new  quick-moving  crane  worked  by  power 
installed  at  a  cost  of  500/.,  the  outlay  may  be  entirely  re- 
couped in  one  or  two  years.  If,  after  a  few  years'  work- 
ing, trade   becomes  dull,  and    the  earning  of  interest  on 
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capital  difficult,  it  would  be  unfair  to  treat  as  a  burden  the 
past  outlay  on  the  crane  without  taking  credit  for  the 
savings  already  effected,  the  profit  so  earned,  and  for  the 
permanent  saving  in  time  which,  even  in  dull  periods  of 
trade,  its  use  allows.  Excessive  timidity  in  anticipating 
adverse  conditions  would  hinder  all  enterprise.  If  the  past 
savings,  instead  of  having  been  all  divided  as  profit,  have 
been  partly  applied  to  a  liberal  system  of  depreciation,  and 
the  substitution  out  of  such  a  fund  of  new  plant  for  old,  the 
benefit  of  the  original  outlay  remains,  although  there  is  no 
increased  burden  of  capital  to  the  present  occupiers.  The 
value  may  prove  to  be  permanent  and  should  be  paid  for 
by  a  new-comer. 

As  a  contrary  example,  a  large  or  special  machine 
showing  great  economy  when  at  work,  may  be  so  seldom 
required  as  not,  by  its  occasional  savings,  to  pay  interest  on 
the  capital  outlay  and  a  proper  rate  of  depreciation.  In 
this  case  it  would  really  have  been  better  to  retain  an  old 
and  slower  machine.  As  an  extreme  example,  if  an  opera- 
tion of  lifting  a  very  heavy  weight  occurs  only  once  in  five 
years,  it  may  be  cheaper  to  erect  a  pair  of  shear-legs  on 
each  occasion  even  though  the  operation  itself  is  much 
more  costly  than  with  a  properly  equipped  crane.  In  shorty 
while  on  the  one  hand  it  would  be  fallacious  and  unfair  to 
judge  all  capital  outlay  by  the  measure  of  dull  times,  on 
the  other  hand,  costly  appliances  may,  as  above  described,, 
sometimes  prove  a  cause  of  loss  rather  than  of  gain. 
For  instance,  a  factory  may  be  constructed  with  an  output 
capacity  of  one  ton  of  product  per  week  for  each  lOo/.  in- 
vested, as  compared  with  existing  and  smaller  factories, 
which  have  cost  120/.  per  unit  of  output.  Moreover,  the 
labour  in  the  new  factory  may  be  only  3/.  per  ton  of  finished 
product  as  compared  with  3/.  lOi".  in  the  older  factories. 
But  it  is  possible  that  these  low  costs  can  only  be  maintained 
when  the  factory  is  in  full  work,  and  that  when  it  is  only^ 
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employed  at  one-half  or  one-third  of  its  capacity,  the  pro-     Large  factories 

,  ,,         1       T-u  •         1    u  •         burdensome  when 

portions    may    be   altered.      Ihe   expensive   labour-saving         only  half 

machinery  must  remain  as  a  burden  which  cannot  well  be        employed. 

got  rid  of,  while  in  the  smaller  factory,  relief  may  be  found 

by  discharging  workmen.     The  expensive  plant  of  the  new 

factory  may  eventually  repay  those  who  can  afford  to  wait ; 

but  without  a  large  trade,  the  burden  of  capital,  especially   Borrowed  capitaL 

if  some  of  it  be  borrowed,  is  a  frequent  cause  of  failure. 

Ultimately,  the  profit  is  reaped  by  those  who  take  advantage 

of  the  failure,  to  buy  the  factory  for  much  less  than  it  has 

cost ;    and   instances  occur  of  a  second  or   even    a   third      Eeduction  of 

change  of   ownership  before  the  capital    can  be  brought 

down  to  a  sum  on  which  the  earnings  will  allow  a  profit. 

The  real  provision  against  such  a  loss  is,  when  installing  a 

costly  improvement,  to  write  off  a  substantial  amount  the       See  page  17. 

first  year,  and  to  bring  the  balance  within  the  action  of  a 

general  depreciation  fund  for  the  future. 

Not  only  the  capital  sunk  in  the  factory  itself,  and  in 
the  purchase  of  goodwill,  but  the  Working  Capital  which  Working  capital, 
the  business  will  require,  is  a  question  of  great  importance 
as  determining  the  value  of  the  undertaking  to  a  new-comer. 
There  is  a  wide  range  in  the  proportion  which  liquid  capi- 
tal   bears   to  sunk   capital   in   different  trades.      In   some 
the  operations  of  manufacture  are  speedy,  the  profits  are 
earned  quickly,  and  the  turnover  of  capital  is  correspond-    Quick  turnover, 
ingly  frequent.     In  such  cases,  if  the  cost  of  material  form 
the  chief  part  of  the  total  outlay,  a  large  business  may 
sometimes  be  conducted  with  a  small  capital,  because  the 
material  need  not  be  paid  for  till  the  finished  product  is 
sold.  .  But  Wages  need  ready  money,  and  hence  it  is  that     Wages  outlay, 
when  the  cost  of  labour  forms  a  considerable  proportion  of 
the  whole,  a  large  liquid  capital  is  necessary,  and  profits     Liquid  capital, 
must  correspond.     Thus,  while  a  miller,  or  a  maltster,  or 
a  sugar-refiner  may  sell  his  products  within  a  month  of 
purchasing  his  wheat  or  barley  or  sugar,  and  at  a  price 
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only  slightly  above  the  cost  of  the  raw  material,  a  maker 
of  locomotives  may  have  to  pay  for  his  iron,  steel,  and 
copper  many  months  before  he  obtains  repayment ;  and 
moreover  during  that  period  will  have  had  to  pay  in 
weekly  wages  three  times  the  value  of  these  materials. 

The  proportion  which  Borrowed  Money  may  safely  bear 
to  the  capital  of  the  proprietors  is  also  a  matter  of  great 
importance,  ancj  it  obviously  depends  on  ever-varying 
circumstances  for  which  no  rule  is  possible.  The  risk  of 
failure  from  this  cause  may  be  minimised  by  using  only 
those  forms  of  borrowing  which,  though  conceding  a  higher 
rate  of  interest  or  a  preferential  share  of  profit,  do  not 
involve  any  sudden  demands  for  repayment,  rather  than 
by  borrowing  at  a  low  rate,  with  the  risk  of  repayraent 
being  demanded  at  a  short  notice. 

The  Tenure  of  a  factory  or  other  industrial  undertaking 
may  be  limited  by  lease  of  buildings  or  land,  or  by  the  terms 
of  a  charter  or  concession,  or  by  the  wasting  nature  of  the 
property,  as  in  the  case  of  mines  already  referred  to.  If 
the  earnings,  before  being  applicable  to  the  payment  of 
interest  or  dividend,  have  to  bear  the  burden  of  a  sinking- 
fund  for  a  recovery  of  the  capital,  it  is  obviously  the  net 
income  alone  which  must  form  the  basis  for  calculating  the 
value.  Manufactories  dependent  for  their  profits  on  patents 
or  other  monopolies  of  a  temporary  kind  have  a  limited 
value  accordingly.  But  if  the  vendors  have  already 
established  a  sinking-fund  according  to  some  system  of 
Assurance,  the  annual  premiums  to  maintain  the  Policy 
may  be  a  much  less  burden  on  the  purchaser  than  if  the 
latter  had  to  inaugurate  a  sinking-fund.  The  handing  over 
of  such  a  policy  by  the  vendor  when  transferring  the  business 
will  go  far  to  make  it  equal  to  a  freehold  or  permanent 
undertaking. 

The  question  of  Locality  is  dealt  with  in  a  separate 
chapter,  but  it  may  be  remarked  here  that  in  dealing  with 
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an  existing  business  the  situation  of  the  factory  may 
usually  be  regarded  as  no  longer  an  open  question,  and  any 
advantages  or  drawbacks  which  the  factory  may  possess 
in  this  respect,  though  they  may  increase  or  diminish 
its  value,  cannot  be  altered.  This  is  so  in  the  great 
majority  of  cases  ;  but  when  a  business  is  valuable  for  other 
reasons — when,  for  instance,  there  is  an  established  organi- 
sation, an  experienced  staff,  as  well  as  a  reputation  or  con- 
nection among  customers — it  may  prove  remunerative  to 
buy  such  a  business,  if  only  to  remove  it  wholly  or  partially  to  Factory  may  be 
a  different  locality.  Numerous  engineering  works  and  ^^^  .^  ,.^  ^ 
•other  factories  have  been  removed  from  London  to  smaller 
towns,  generally  on  the  northern  lines  of  railway  or  on 
river  sites.  Land,  labour,  coal  and  iron  are  cheaper,  while 
the  cost  of  carriage  to  London  as  a  port  may  be  little  more 
than  that  paid  formerly  for  cartage  and  dock  dues.  Such 
a  change  is  of  course  encouraged  if  the  existing  factory,  or 
the  site,  has  a  realisable  value  for  other  purposes ;  and  the 
feasibility  of  a  change  in  case  of  need  is  of  importance 
where  a  factory  is  held  on  a  lease  soon  to  terminate.  The 
value  of  a  site  may,  however,  be  diminished  by  the  outlay 
necessary  for  adapting  it  to  a  new  purpose.  Land,  if  en-  ^ee  page  64. 
cumbered  by  useless  buildings,  is  not  always  saleable  at  its 
original  or  book  value. 
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In  the  purchase  of  a  factory  as  "  a  Going  concern,"  or  in  its 
valuation  on  this  basis,  circumstances  have  to  be  considered 
which  do  not  always  present  themselves  in  the  annual 
stock-taking.  The  Capital  value  as  it  stands  in  the  books 
of  account  does  not  necessarily  represent  the  Real  Value, 
which,  when  measured  by  the  past,  present,  or  prospective 
Earning  Capacity  of  the  undertaking,  may  be  greater  or  less 
than  the  nominal  or  assumed  value.  A  purchaser  is  the 
more  anxious  to  be  assured  on  this  point  because  there  is 
the  natural  conjecture  that  if  the  undertaking  were  profit- 
able the  proprietor  would  not  desire  to  sell  it.  An  ex- 
planation why  the  factory  is  offered  for  sale  is  generally 
therefore  a  preliminary  step  in  the  transaction. 

In  regard  to  Compulsory  Purchase,  where  the  purchaser 
rather  than  the  vendor  desires  the  transfer,  it  is  the  value 
to  the  vendor  which  determines  the  price.  For  as  in  the 
case  of  purchase  by  a  railway  company  or  municipality  who 
wish  to  occupy  the  site,  much  of  what  the  vendor  loses  may 
have  no  value  to  the  buyer,  as  for  instance  the  connection 
or  goodwill,  which  may  be  jeopardised  or  lessened  by 
removal.  There  is  the  marked  difference  between  com- 
pulsory purchases  of  this  kind  by  public  bodies  and 
purchases  by  traders,  that  the  seller  is  free  to  commence 
working  elsewhere  and  retains  all  the  goodwill  he  can  in 
removing  to  new  premises. 

It  is  seldom,  except  in  a  retail  trade,  that  much  of  the 
goodwill  is  lost  by  a  mere  removal  to  another  and  adjacent 
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situation  ;  but  a  factory-owner  is  entitled  to  Compensation 
for  the  expense  and  trouble  of  Removal,  for  the  Damage 
caused  to  plant  and  stock,  for  the  cost  of  Adapting  his 
plant  to  new  premises,  for  the  Storage  of  his  machinery 
and  stock  till  he  has  obtained  a  new  site,  and  for  the  Loss 
of  Profit  till  he  can  recommence  working.  Not  only  the 
past  and  present  rate  of  profit  must  be  taken  into  account, 
but  the  likelihood  of  a  prospective  increase  ;  and  the  seller 
is  entitled  to  the  capitalised  value  of  what  he  is  losing, 
subject  to  a  deduction  for  what  he  may  be  likely  to  earn 
under  altered  circumstances.  When  all  these  points  have 
been  taken  into  account  and  a  total  sum  arrived  at,  the 
vendor  is  entitled  to  a  further  sum  for  the  compulsory 
nature  of  the  sale  ;  and  by  practice  and  precedent  in  Great 
Britain  10  per  cent,  on  the  total  is  the  amount  which  judges 
or  arbitrators  generally  allow,  and  which  sellers  always 
claim. 

A  very  different  basis  of  value  obtains  in  the  sale  of 
public  works  such  as  town  tramways,  markets,  and  electric- 
lighting  undertakings,  where  the  municipal  authorities  in 
granting  the  original  charter  or  concession,  have  reserved 
the  right  to  acquire  the  undertaking  on  prescribed  terms. 
Although,  in  foreign  countries,  concessions  for  limited 
periods  of  years  have  long  been  customary — railways, 
gas-works,  and  waterworks  being  established  on  such 
conditions — it  was  in  Great  Britain  a  somewhat  new 
departure  when  the  system  of  optional  purchase  was  in- 
augurated for  town  tramways. 
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In  the  44th  section  of  the  London  Street  Tramways  Act,  1870,  it 
was  prescribed  that  the  Local  Authorities  might,  on  the  expiration  of 
twenty-one  years  from  the  construction  of  the  tramway,  "  require  such 
promoters  to  sell  to  them  their  undertaking,  or  so  much  of  the  same 
as  is  within  such  district,  upon  terms  of  paying  them  their  value 
(exclusive  of  any  allowance  for  past  or  future  profits  of  the  under- 
taking, or  any  compensation  for  compulsory  sale  or  other  considera- 
tion whatsoever)  of  the  tramway,   and  all  lands,  buildings,  works, 
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materials,  and  plant  of  the  promoters  suitable  to  and  used  by  them 
for  the  purpose  of  their  undertaking  within  such  district,  such  value 
to  be,  in  case  of  difference,  determined  by  an  engineer  or  other  fit 
person  nominated  as  referee  on  the  application  of  either  party." 
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In  the  year  189 1  the  London  County  Council  resolved 
to  exercise  its  right  to  purchase  about  4^  miles,  or  nearly  a 
third  of  the  company's  system,  which  had  been  twenty-one 
years  in  existence.  It  was  endeavoured  to  arrange  a  price, 
but  as  the  shareholders  in  the  company  concerned  were  un- 
willing to  accept  a  value  based  on  the  worn  condition  of 
the  plant,  or  to  forego  the  value  of  the  goodwill  and  the 
preliminary  outlay  on  the  formation  of  the  company,  a 
referee  or  umpire  was  appointed  to  adjudicate.  As  the 
first  occasion  on  which  such  a  principle  of  valuation  was 
to  be  applied,  considerable  interest  was  taken  by  all  those 
who  had  embarked  capital  in  similar  undertakings. 

The  umpire,  appointed  under  the  Act,  issued  his  award 
in  March  1893,  as  follows  : — 


Terms  of  award. 
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I  determine  and  award  that  the  sum  of  ;^64,540  is  the  value  of 
the  purchased  tramways  and  the  works  thereof  (other  than  such  works 
as  are  comprised  in  the  annexed  agreement),  exclusive  of  any  allow- 
ance for  past  or  future  profits  of  the  undertaking  or  any  compensation 
for  compulsory  purchase,  or  other  consideration  whatever,  except  the 
consideration  of  the  values  to  the  Tramways  Company  or  to  the 
County  Council,  measured  by  what  it  would  cost  either  the  Tramways 
Company  or  the  County  Council  to  establish  the  purchased  tramways 
if  such  tramways  do  not  now  exist,  but  taking  into  account  a  proper 
deduction  in  respect  of  depreciation.  And,  accordingly,  I  determine 
and  award  that  the  value  of  the  purchased  tramways,  and  of  all  lands, 
buildings,  works,  materials  and  plant  of  the  tramways  company, 
suitable  to  and  used  by  them  for  the  purpose  of  the  undertaking  of  the 
purchased  tramways,  as  such  purchased  tramways,  lands,  buildings, 
works,  materials  and  plant  are  defined  by  the  annexed  agreement,  is 
the  sum  of  ;i^64,540,  together  with  the  further  sum  or  sums  payable 
under  the  annexed  agreement,  and  that  such  sum  or  sums  together 
form  the  ''  then  value  "  of  the  premises  within  the  meaning  of  the  44th 
Section  of"  The  London  Street  Tramways  Act,  1870."  And  I  award 
and  direct  that  the  County  Council  do  pay  to  the  Tramways  Company 
the  costs  incurred  by  the  Tramways  Company  of,  and  incidental  to, 
the  reference,  and  this  award,  including  the  proper  expenses  of  the 
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Tramways  Company  of,  and  incidental  to,  negotiating,  preparing,  and 
executing  the  annexed  agreement. 

The  agreement  referred  to  in  the  above  award  provides 
inter  alia  for  the  Council  acquiring  certain  dep6ts  for  sums 
in  addition  to  that  awarded,  and  also  provides  for  the 
Council  purchasing  cars  and  equipment  at  a  price  to  be 
determined  "  by  some  person  practically  acquainted  with 
the  value  thereof." 

Somewhat  the  same  principle  of  compulsory  expropri- 
ation was  embodied  in  many  of  the  Acts  authorising 
Electric-lighting  undertakings,  the  same  reason  prevailing, 
that  it  is  to  the  general  advantage  that  the  roadways  of  a 
city  shall  be  wholl}^  under  the  control  of  the  local 
authority,  and  that  private  companies  shall  not  possess 
proprietary  rights  of  any  description  in  the  public  highway. 
But  while  this  principle  has  been  accepted  as  equitable,  the 
length  of  term  is  a  question  for  arrangement,  and  in  the 
case  of  electric-lighting  a  longer  period  within  which  the 
right  of  purchase  may  be  exercised  has  been  allowed,  than 
was  at  first  proposed. 

Since  1890  the  conditions  of  purchase  have  become  of 
less  importance,  because  Corporations  and  other  Local 
Authorities  have  acquired  most  of  the  private  undertakings 
in  towns,  and  monopolise  the  supply  of  electricity  for  light- 
ing and  power,  and  while  using  the  current  for  municipal 
tramways,  sell  also  on  reasonable  terms  to  factory-owners. 
The  terms  under  which  money  can  be  borrowed  for  such 
purposes  on  the  security  of  the  rates  have  been  already 
referred  to. 

Outside  the  cities.  Electric-supply  companies  have 
established  large  generating-stations,  and,  under  statutory 
powers,  sell  current  at  moderate  prices  not  only  to  collieries 
and  factories,  but  also  to  small  tramway  and  lighting 
undertakings  within  their  district.  Such  supply  companies 
generally    obtain    a   right-of-way    for    their    main-cables 
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dismantling ;  and  loss  in  this  direction  may  go  far  to 
balance  the  natural  advantages  of  the  site.  A  purchaser 
who  intends  to  continue  the  business  will  be  mainly  guided 
by  the  earning  power  of  the  factory,  and  will  not  pay  much 
regard  to  a  prospective  and  problematical  increase  in  the 
value  of  the  land. 

As  an  opposite  case,  a  high  price  may  have  originally 
been  paid  for  the  land  because  of  anticipated  advantages 
which  have  not  been  realised  ;  and  an  investigation  ma}^ 
prove  that  for  the  particular  purpose  of  the  factor}^ 
the  book  value  of  the  land  is  excessive  and  must  be 
diminished.  It  may  be  that  an  undertaking  efficient  in 
all  other  respects  has  been  so  burdened  by  the  excessive 
capital  account  from  this  cause,  or  from  a  high  ground- 
rent,  with  consequent  high  rating,  that  it  has  not  proved 
profitable,  and  a  reduction  in  capital  or  rental  value  may 
be  the  condition  of  future  prosperity. 

In  the  sale  of  a  factory  as  a  Going  concern,  if  not  only 
are  there  orders  on  the  books,  but  also  a  list  of  customers 
who  regularly  buy  at  prices  which  afford  profit  to  the 
manufacturer,  in  other  words,  if  there  be  a  "  Goodwill,"  it  is 
obvious  that  a  certain  live  value  is  given  to  the  undertaking, 
which  it  would  not  possess  as  a  mere  aggregation  of  build- 
ings and  plant.  The  special  value  from  this  cause  must 
obviously  vary.  It  may  be  that  better  prices  are  obtain- 
able than  in  other  and  less  known  undertakings,  or  that  in 
dull  times  the  factory  is  likely  to  be  fairly  well  employed 
when  others  are  idle.  And  as,  in  calculating  the  net  revenue 
obtainable  from  a  business,  it  is  the  Average  Profits  which 
have  to  be  considered,  the  probability  of  constant  employ- 
ment is  of  great  importance.  Advantages  of  this  sort  are 
not  always  directly  represented  in  the  books  of  account 
nor  in  the  capital  accounts  of  the  partners,  but  they  have  a 
value  to  new  purchasers  as  assuring  a  regularity  of  income. 
As,  however,  the  permanence  of  such  favourable  conditions. 
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depends  upon   many  future  and   unknown  contingencies, 
their  capitalised  value  must  be  calculated  moderately. 

The  fact  that  a  business  is  old-established,  while  going 
to  prove  a  connection  among  buyers,  may  suggest  also 
that  the  plant  may  possibly  have  become  old-fashioned. 

The  Value  of  Goodwill  depends  to  a  considerable  extent 
on  the  amount  of  capital  required  to  carry  on  the  factory  ; 
for,  however  well  a  business  may  be  established,  yet,  if  in 
order  to  obtain  the  promised  advantages,  a  large  amount  of 
capital  is  required,  the  addition  which  the  goodwill  may  be 
expected  to  make  to  the  average  revenue  will  be  depre- 
ciated, even  if  interest  on  capital  be  deducted  before 
reckoning  the  annual  revenue.  The  plan  is  often  adopted 
in  the  sale  of  a  manufacturing  business,  of  stating  no  sepa- 
rate price  for  goodwill,  but  of  valuing  the  plant  liberally 
on  the  assumption  that  profitable  employment  in  the  future 
is  assured,  while  sometimes  a  premium  is  paid  in  addition 
for  entering  on  the  business. 

Goodwill,  whether  paid  for  directly  or  not,  generally 
represents  much  past  expenditure  in  the  making  of  the 
business,  and  this,  though  it  may  have  been  prudently 
written  off  by  the  proprietors,  as  being  represented  by 
no  material  assets,  may  yet  be  legitimately  charged  to 
new-comers,  who  will  reap  the  advantages  of  it,  if  at  the 
time  of  re-sale  the  reputation  and  profits  of  the  concern 
have  been  maintained.  Where,  for  instance,  such  goodwill 
has  been  partly  created  or  extended  by  advertising  or  other 
form  of  publicity,  the  past  expenditure  for  such  purposes 
must  receive  consideration.  On  the  other  hand,  the  value  of 
goodwill  to  a  new-comer  must  not  be  reckoned  without 
taking  due  account  also  of  the  future  expenditure  which 
will  be  required  for  maintaining  it,  and  also  as  to  how  far 
the  personality  of  the  vendor  was  the  cause  of  success, 
or  his  power  and  readiness  to  influence  business  from 
other  concerns  which  he  has  controlled.     Such  a  link  may 
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dismantling ;  and  loss  in  this  direction  may  go  far  to 
balance  the  natural  advantages  of  the  site.  A  purchaser 
who  intends  to  continue  the  business  will  be  mainly  guided 
by  the  earning  power  of  the  factory,  and  will  not  pay  much 
regard  to  a  prospective  and  problematical  increase  in  the 
value  of  the  land. 

As  an  opposite  case,  a  high  price  may  have  originally 
been  paid  for  the  land  because  of  anticipated  advantages 
which  have  not  been  realised  ;  and  an  investigation  maj^ 
prove  that  for  the  particular  purpose  of  the  factor}^ 
the  book  value  of  the  land  is  excessive  and  must  be 
diminished.  It  may  be  that  an  undertaking  efficient  in 
all  other  respects  has  been  so  burdened  by  the  excessive 
capital  account  from  this  cause,  or  from  a  high  ground- 
rent,  with  consequent  high  rating,  that  it  has  not  proved 
profitable,  and  a  reduction  in  capital  or  rental  value  may 
be  the  condition  of  future  prosperity. 

In  the  sale  of  a  factory  as  a  Going  concern,  if  not  only 
are  there  orders  on  the  books,  but  also  a  list  of  customers 
who  regularly  buy  at  prices  which  afford  profit  to  the 
manufacturer,  in  other  words,  if  there  be  a  "  Goodwill,"  it  is 
obvious  that  a  certain  live  value  is  given  to  the  undertaking, 
which  it  would  not  possess  as  a  mere  aggregation  of  build- 
ings and  plant.  The  special  value  from  this  cause  must 
obviously  vary.  It  may  be  that  better  prices  are  obtain- 
able than  in  other  and  less  known  undertakings,  or  that  in 
dull  times  the  factory  is  likely  to  be  fairly  well  employed 
when  others  are  idle.  And  as,  in  calculating  the  net  revenue 
obtainable  from  a  business,  it  is  the  Average  Profits  which 
have  to  be  considered,  the  probability  of  constant  employ- 
ment is  of  great  importance.  Advantages  of  this  sort  are 
not  always  directly  represented  in  the  books  of  account 
nor  in  the  capital  accounts  of  the  partners,  but  they  have  a 
value  to  new  purchasers  as  assuring  a  regularity  of  income. 
As,  however,  the  permanence  of  such  favourable  conditions. 
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depends  upon   many  future  and   unknown  contingencies, 
their  capitalised  value  must  be  calculated  moderately. 

The  fact  that  a  business  is  old-established,  while  going 
to  prove  a  connection  among  buyers,  may  suggest  also 
that  the  plant  may  possibly  have  become  old-fashioned. 

The  Value  of  Goodwill  depends  to  a  considerable  extent 
on  the  amount  of  capital  required  to  carry  on  the  factory  ; 
for,  however  well  a  business  may  be  established,  yet,  if  in 
order  to  obtain  the  promised  advantages,  a  large  amount  of 
capital  is  required,  the  addition  which  the  goodwill  may  be 
expected  to  make  to  the  average  revenue  will  be  depre- 
ciated, even  if  interest  on  capital  be  deducted  before 
reckoning  the  annual  revenue.  The  plan  is  often  adopted 
in  the  sale  of  a  manufacturing  business,  of  stating  no  sepa- 
rate price  for  goodwill,  but  of  valuing  the  plant  liberally 
on  the  assumption  that  profitable  employment  in  the  future 
is  assured,  while  sometimes  a  premium  is  paid  in  addition 
for  entering  on  the  business. 

Goodwill,  whether  paid  for  directly  or  not,  generally 
represents  much  past  expenditure  in  the  making  of  the 
business,  and  this,  though  it  may  have  been  prudently 
written  off  by  the  proprietors,  as  being  represented  by 
no  material  assets,  may  yet  be  legitimately  charged  to 
new-comers,  who  will  reap  the  advantages  of  it,  if  at  the 
time  of  re-sale  the  reputation  and  profits  of  the  concern 
have  been  maintained.  Where,  for  instance,  such  goodwill 
has  been  partly  created  or  extended  by  advertising  or  other 
form  of  publicity,  the  past  expenditure  for  such  purposes 
must  receive  consideration.  On  the  other  hand,  the  value  of 
goodwill  to  a  new-comer  must  not  be  reckoned  without 
taking  due  account  also  of  the  future  expenditure  which 
will  be  required  for  maintaining  it,  and  also  as  to  how  far 
the  personality  of  the  vendor  was  the  cause  of  success, 
or  his  power  and  readiness  to  influence  business  from 
other  concerns  which  he  has  controlled.     Such  a  link  may 
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be  severed  when  he  is  no  longer  interested  in  the  business 
he  is  selling.  Obviously  only  that  which  can  be  trans- 
ferred to  the  buyer  must  be  considered.  Where  goodwill 
is  separately  valued  it  seldom  exceeds  from  one  to  two 
years'  purchase  of  the  net  profit,  after  deducting  5  per 
cent,  interest  on  the  capital  employed  in  the  business. 

The  reckoning  of  goodwill  as  a  specific  asset  justifying 
the  prolongation  of  a  sinking-fund  period  is  a  new  feature 
in  Municipal  undertakings.  The  advantage  which  a 
monopoly  may  give  to  the  locality  was  no  doubt  an  im- 
portant element  in  obtaining  the  original  statutory  powers, 
but  it  may  be  argued  that  the  same  asset  is  being  used  a 
second  time.  The  question  is  associated  with  the  view 
that  municipalities  have  a  right  to  carry  on  profit-earning 
departments  and  not  merely  to  provide  at  cost-price  for 
the  wants  of  the  community. 

In  the  formation  of  a  Joint-stock  Company  to  take 
over  a  business  heretofore  carried  on  as  a  private  firm  or 
partnership,  there  are  necessary  legal  charges  and  other 
outgoings  that  may  be  summarised  as  promotion  expenses. 
The  vendor  should  pay  these,  and  take  the  expenditure 
into  account  in  the  price  he  has  to  receive.  Sometimes, 
however,  it  is  not  convenient  to  augment  the  price  to  allow 
of  this,  and  the  expenses  are  met  by  including  them  in  an 
additional  charge  to  the  purchaser,  entitled  goodwill. 

If  all  that  is  assured  to  the  purchaser  is  a  normal  profit, 
and  the  business  is  one  not  likely  to  increase,  then  a  small 
sum,  not  exceeding  one  year's  net  profits  after  paying 
interest  at  5  per  cent,  on  the  actual  capital  to  be  embarked 
in  the  concern,  can  be  fairly  claimed,  and  may  be  deemed 
a  sufficient  premium  for  the  advantage  of  acquiring  a 
"going  concern."  The  income  earned  in  the  past  must, 
however,  be  shown  to  have  been  a  real  profit  to  justify  any 
premium  whatever,  and  it  must  be  clearly  shown  that  due 
depreciation  has  been  charged  in  the  past  before  the  word 
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profit  has  been  applied  to  the  balance  in  the  profit  and 
loss  account,  or  until  a  new  valuation  of  the  plant  has 
superseded  any  question  of  "  writing  down."  A  premium 
for  goodwill  restricted  in  this  way  will,  on  investigation  on 
these  lines,  hindqr  the  inclusion  of  excessive  promotion 
expenses  as  above  referred  to. 

In  regard  to  Monopolies  arising  from  Patents,  where  a 
manufacturer  is  merely  a  licensee,  his  advantage  depends 
upon  the  amount  of  competition  by  others  who  also  have 
licences  ;  and  sometimes  such  competition  is  as  severe  as 
if  no  patent  existed.  But  when  the  manufacturer  has  a 
monopoly  of  a  patent,  his  profits  may  be  large,  and  indeed 
are  limited  only  by  the  demand  of  the  purchasers.  The 
cost  or  purchase  price  of  a  patent  must  be  written  down  as 
the  term  of  it  approaches  completion  ;  but  even  when  the 
patent  monopoly  is  at  an  end,  the  manufacturer  whose 
name  is  associated  with  the  goods,  and  who  by  years  of 
use  has  his  plant  and  processes  well  adapted,  can  often 
work  more  cheaply  than  his  competitors  and  retain  in  this 
way  a  partial  monopoly  for  many  years.  In  the  case 
of  a  widely  known  and  important  invention,  like  that  of 
Bessemer  steel,  Edis'wan  lamps.  Bell  telephones  and 
Parsons  turbines,  the  advantage  does  not  entirely  end  with 
the  term  of  the  patent,  because,  although  outsiders  are  ready 
to  use  the  invention  immediately,  the  original  patentees,  so 
long  as  they  continue  to  manufacture,  undoubtedly  obtain 
some  preference  because  of  their  original  connection  and 
presumed  knowledge.  In  fact,  the  patent  rights  have 
merged  into  goodwill  which  remains  with  the  purchaser  of 
the  business,  if  the  name  of  the  firm  is  retained. 

A  Trade-mark  may  give  a  more  permanent  monopoly 
to  the  maker  than  a  patent  right  limited  to  a  term  of  years, 
because  while,  after  the  term  expires,  the  right  of  manu- 
facture becomes  common,  the  monopoly  of  the  trade-mark 
will    remain.     It   is   therefore  generally   advantageous   to 
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establish  a  trade-mark  or  brand  while  the  patent  is  in 
force.  Obviously,  however,  its  value  will  continue  only  so 
long  as  the  seller  can  induce  the  belief  that  his  mark  or 
guarantee  is  a  more  trustworthy  certificate  of  quality 
than  any  appearance  of  similarity  which  may  be  given  by 
others.  Where  the  trade-mark  is  recognised  in  foreign 
countries,  it  often  is  valuable  to  the  proprietors  long  after 
its  value  has  lapsed  in  the  country  of  manufacture. 

Sometimes  a  Monopoly  depends  neither  on  a  patent 
nor  a  trade-mark,  but  on  Secret  processes  of  manufacture, 
or  on  the  skill  and  experience  of  a  limited  number  of 
workmen.  The  permanency  of  such  a  monopoly  will  then 
of  course  depend  on  the  retention  of  such  workmen,  or  the 
transmitting  of  their  knowledge  to  others.  The  goodwill 
of  a  business  may  be  entirely  lost  to  the  successors  where 
the  vendors  have  failed  to  leave  behind  them  a  record  of 
their  methods. 

The  profits  arising  from  the  manufacture,  and  the 
advantages  which  may  be  expected  to  remain  to  those 
who  have  acquired  experience  in  it,  even  after  a  patent 
has  expired,  sometimes  induce  patentees  who  are  not 
manufacturers  to  establish  a  factory  for  carrying  out  their 
invention.  This,  however,  frequently  results  in  loss,  for 
the  functions  of  inventor  and  maker  are  quite  distinct. 
The  management  of  a  factory  as  well  as  the  operations  of 
making,  buying,  and  selling  require  a  special  commercial 
experience  ;  and  the  manufacture  is  generally  carried  on 
best  by  those  who  have  other  and  kindred  operations  or 
branches  of  trade  which  utilise  the  same  plant  and  organi- 
sation. 

The  capital  accounts  of  a  factory  which  has  been 
successfully  managed,  should  show  in  the  books  a  value 
less  than  the  real  value  to  a  new-comer  who  is  to  continue 
the  business.  Past  depreciation  if  applied  prudently  should 
have  been  on  the  right  side  in  providing  for  estimated  wear- 
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and-tear,  and  if  there  has  been  a  separate  reserve-fund,  have 
provided  for  contingencies.     It  is  one  of  the  advantages  of 
a  separate  reserve  that  it  can  be  dealt  with  as  a  tangible     Reserves  form 
asset,  and   not  necessarily  transferred   to  the  new-comer. 
Partners,    as    between    themselves,    may    have    prudently 
written  off  on  this  basis,  yet  if  when  the  property  is  trans- 
ferred, these  contingencies  have  not  occurred,  the  future 
risks  no   longer  concern   the  vendors.      For  instance,  the 
value    of  patterns,   drawings,  and    other   accessories    may  See  pages  ^^,  167. 
have  been  written  down  to  little  or  nothing,  because  of  a 
possible  cessation  in  their  usefulness,  but  if  these  accessories 
are  still   in  use,  the  value  to  a  new-comer  revives,  and  a 
new  departure  may  be  taken  in  the  way  of  depreciation. 
In   view  of  certain  scandals  in  the  over  valuation   of 

private  undertakings  sold  to  joint  stock  companies  a  Bill  Past  depreciation 

inquired  into. 
was  introduced  in  the  Parliamentary  Session  of  1888  for 

amending  the  laws  under  which  limited-liability  companies 
are  formed,  and  amongst  other  reforms  it  was  proposed  that 
in  any  sale  of  a  manufacturing  undertaking,  past  depre- 
ciation should  be  inquired  into  and  notified.  No  enact- 
ment, however,  was  made.  Other  restrictions  and  precau- 
tions for  the  safeguarding  of  investors  were  included  in  Safeguarding  of 
the  Companies  Act  of  1900,  which  should  be  carefully 
followed  by  all  who  desire  to  sell  a  factory  or  business  to  a 
limited-company,  and  obviously  also  by  those  who  are 
disposed  to  buy.  If  the  vendors  offer  to  take  part  pay- 
ment in  debentures,  the  terms  of  these  liens  and  the  names 
of  the  trustees  should  be  carefully  considered.  Full  in- 
formation on  these  points  has  to  be  furnished  to  the 
Registrar  of  Joint-stock  Companies,  and  maybe  perused  See  also  page  20$. 
by  anyone  on  payment  of  one  shilling. 
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CHAPTER   X. 

THE  RENTAL  AND  RATEABLE  VALUE  OF  FACTORIES. 


In  the  valuation  of  a  factory  or  other  industrial  undertaking 

as  a  going  concern,  it  is  sometimes  desirable  to  arrive  at 

its  Rental  Value.     Different  classes  of  buildings  are  sup- 

Kental  value,      posed  to  give  a  certain  return    in    the    form    of  rent   or 

interest    on    capital,    or   annual    profit    according    to   the 

Interest  required  trouble  and  risk  attending  their  maintenance  and  manage- 

„  ,     '    ment,   and  whatever  may  have  been  their  orimnal  cost. 

See  page  6.  '  ^  ^  y 

purchasers  or  tenants  will  only  value  them  on  this  basis. 
Owing  to  local  changes  and  the  vicissitudes  of  trade,  the 
rental  value  may  be  much  more  or  less  than  that  which 
was  in  view  and  obtainable  when  the  buildings  were 
erected. 

The  Rateable  Value  also  depends  to  a  large  extent 
on  the  same  considerations,  but,  as  will  be  seen,  does  not, 
even  when  there  is  a  tenant  paying  rent,  bear  any  fixed 
relation  to  the  actual  rent  that  may  be  received. 

Dwelling-houses  and  shops  are  usually  let  to  tenants, 
and  the  amount  paid  in  rent  is,  to  the  occupier,  a  distinct 
charge,  which  can  be  kept  separate  from  all  other  out- 
goings. But  in  the  case  of  Factories,  the  buildings  are 
more  often  the  property  of  the  occupier,  who  in  his  annual 
accounts  may  either  set  down  a  sum  for  rent,  or,  including 
allow  for  rent  as  together  all  his  outlay  for  land,  buildings  and  plant,  may 
capital.  charge  "  interest  on  capital "  on  the  whole  ;  all  of  the  net 

earnings  which  remain,  after  a  sum  has  been  set  apart  for 
depreciation,  being  treated  as  profit.     Where  one  partner 
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is  the  owner  of  a  factory,  a  sum  may  be  paid  or  set  apart 
as  rent ;  where  the  partners  are  equally  the  owners, 
"  interest  on  capital  "  is  the  usual  method. 

In  the  case  of  a  factory  where  the  occupancy  is  assured 
for  a  term  of  years,  and  the  rent  is  a  first  charge  on  profits, 
the  rate  of  interest,  to  be  an  appropriate  rate,  should,  so 
far  as  it  applies  to  the  buildings,  be  equal  (including  the 
depreciation  rate)  to  the  rental  which  a  landlord  who 
owned  but  did  not  occupy  a  factory  would  let  it  for.  For 
assuming  that  in  either  case  the  occupier,  whether  tenant 
or  proprietor,  did  the  repairs  and  paid  for  insurance  against 
fire,  then  if  \\  per  cent,  per  annum  were  reserved  for 
depreciation,  this  with  5  per  cent,  interest  would  be  equal 
to  a  rent  of  6\  per  cent,  on  the  value.  A  capitalist,  how- 
ever, will  seldom  build  houses  on  such  a  narrow  basis  if  he 
looks  for  a  return  on  rent  payable  by  a  tenant,  for  there 
are  other  risks,  notably  that  of  the  house  being  occasionally 
unlet.  But  when  a  factory  is  built  for  the  use  of  the  owner, 
then  such  a  proportion  is  a  fair  one,  as  the  owner  will 
naturally  have  built  a  factory  exactly  appropriate  to  his 
wants. 

In  certain  trades  where  small  factories  or  workshops 
are  let  out  to  working  tenants  there  is  also  a  need  for  a 
higher  rate  of  interest  or  rent  than  6\  per  cent,  on  the  cost ; 
but  this  is  generally  because  of  special  risks,  such  as  of 
having  the  premises  unlet  in  dull  times,  or  of  the  occasional 
non-payment  of  rent,  or  of  expenses  in  collecting  it.  There 
is  in  that  case  no  assurance  of  a  permanent  tenant,  for  there 
is  a  more  restricted  demand  for  such  special  buildings  than 
there  is  for  a  dwelling  house.  There  may  be  risks  of  changes 
in  trade  which  might  render  the  factory  less  suitable,  and 
therefore  less  secure  as  an  investment,  than  ordinary  house 
property.  These  circumstances  do  not  weigh  with  equal 
force  in  the  case  of  an  occupying  owner,  but  when  they 
are  incidental  to  the  property,  allowance  would  be  made 
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for  them  in  determining  the  net  rental  value,  just  as  in 
assessing  for  rating  purposes. 

In  some  manufacturing  towns,  factories  or  blocks  of 
workshops  are  let  out  on  rent ;  sometimes  power  sufficient 
for  one  or  more  looms  or  other  defined  machinery  is  in- 
cluded in  this  rent ;  sometimes  a  constant  power .  is 
specified,  or  that  which  can  be  transmitted  by  a  shaft  or 
belt  or  pulley  of  certain  size,  running  at  a  certain  speed. 
In  Switzerland  and  other  countries  where  rapid  streams  or 
those  from  neighbouring  hills  are  available,  hydraulic  and 
electric  force  have  been  sold  to  factory-owners  and  occupiers 
at  an  annual  rate.  Hydraulic  force  (water  at  a  pressure  of 
about  700  lb.  per  square  inch)  has  been  distributed  and 
sold  in  London  and  other  towns  since  1880.  Since  1900 
Corporations  and  Power  Companies  in  Great  Britain  dis- 
tribute and  sell  electric  current  to  all  who  require  it,  and 
the  price  of  such  power  tends  downwards.  The  rental 
value  of  any.  building  or  factory  may  be  increased  because 
of  the  convenient  contiguity  of  such  power. 

The  severity  or  lightness  of  the  local  Rates  has  a  con- 
siderable influence  on  the  letting  or  selling  value  of  a 
factory.  If  because  of  extravagant  expenditure  in  the  past 
or  an  undue  carrying  forward  of  new  obligations,  the  rates 
are  high,  and  tending  upwards,  new-comers  prefer  to  keep 
outside  the  boundary  of  the  borrowing  authorit}-.  So 
strong  has  this  reluctance  become  that  in  some  cases 
municipalities  desiring  to  absorb  contiguous  townships, 
have  agreed  that  for  a  certain  term  of  years  the  new- 
comers shall  pay  only  a  reduced  rate. 

In  valuing  a  factory,  the  buildings  may,  if  taken 
separately  from  the  plant,  be  reckoned  on  the  rental  basis 
as  above.  If  the  property  is  freehold  or  on  a  long  lease, 
an  addition  may  have  to  be  made  for  prospective  increase 
in  value,  and  a  tenant  may  be  inclined  to  pay  a  higher  rent 
if  it  be  for  a  long  term  which  secures  to  him  the  goodwill 
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which  he  may  establish.  If  the  property  is  held  on  lease 
only,  then  its  freehold  value  must  be  diminished  by  the 
sum  sufficient,  if  invested  as  a  sinking-fund,  to  repay  the 
purchase  money  at  the  end  of  the  term,  and  to  pay  the  ex- 
penses of  removal.  The  freehold  value  may  be  diminished 
by  the  sum  sufficient  to  buy  a  deferred  annuity  of  the 
annual  or  net  rental  value,  commencing  at  the  end  of  the 
lease  and  continuing  on  in  perpetuity.  The  cost  of  any 
obligations  specified  in  the  lease  must  also  be  provided  for, 
and  the  burden  of  the  rates  must  be  held  in  view.  Even 
with  these  allowances  leaseholds  do  not  fetch  so  high  a 
price  as  freeholds.  The  convenience  afforded  by  the 
system  of  leasehold  assurance  has  been  already  referred  to, 
and  the  annual  premiums  are  given  in  Table  IV. 

Factories,  mines,  railways  and  other  undertakings  are 
Rated  for  the  Relief  of  the  Poor  on  their  Net  annual  Value. 
To  arrive  at  this  value,  the  gross  Rent  that  a  tenant  may 
fairly  be  supposed  to  pay  is  ascertained  or  estimated,  and 
a  certain  proportion  of  it  is  deducted  for  the  cost  of  repairs, 
maintenance,  fire  insurance,  and  other  charges  which,  taking 
an  average  of  years,  would  have  to  be  provided  for  before 
an  annual  net  profit  can  be  reckoned. 

The  proportion  of  the  gross  rent  which  should  be  so  de- 
ducted must  of  course  vary  with  the  nature  of  the  property 
and  the  burdens  upon  it.  In  the  case  of  land,  the  net  value 
may  approach  very  nearly  to  the  gross  rental ;  in  the  case 
of  buildings,  if  they  are  old,  and  the  cost  of  repairs  and 
maintenance  heavy,  the  deduction  should  be  greater  than 
with  new  and  well-constructed  buildings.  But  even  in  the 
latter  case,  eventual  rebuilding  must  be  held  in  view,  and  a 
depreciation  rate  or  reserve  allowed  for  which  will  maintain 
or  replace  the  net  income. 

The  principle  of  assessment  on  the  net  rental  value  is 
generally  easy  of  application  when,  as  in  the  case  of  a 
dwelling-house,  the  property  is  let  to  a  yearly  tenant,  whose 
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rent,  confirmed  by  that  paid  for  similar  houses  in  the 
locality,  forms  a  basis  of  calculation.  To  avoid  trouble  in 
investigating  each  case,  general  rules  are  established  by 
which  the  net  rateable  value  bears  a  certain  proportion  to 
the  gross  rent.  Two-thirds  is  a  general  proportion.  The 
actual  rent  paid  by  a  tenant  is  not,  however,  always  con- 
clusive, because  it  may  happen  that,  owing  to  special 
circumstances,  such  rent  is  more  or  less  than  that  which 
would  be  paid  under  ordinary  conditions.  Thus,  there 
may  be  obligations  on  the  tenant  in  regard  to  repairs  or 
reinstatement,  which  may  make  the  rent  more  nearly 
approach  the  net  annual  value  than  is  usual,  or  the  tenant 
may  be  occupying  under  an  old  lease  at  a  rent  much  below 
the  current  value.  On  the  one  hand,  the  cost  of  main- 
tenance and  repairs,  if  it  falls  on  the  tenant,  may  greatly 
reduce  the  net  rent  obtainable,  and  therefore  the  rateable 
value.  On  the  other  hand,  there  may  be  certain  privileges 
or  indirect  advantages  in  connection  with  the  property 
which  may  induce  a  particular  tenant  to  pay  more  than  the 
property  would  fetch  if  let  upon  its  own  merits. 

Two  main  questions,  sometimes  involving  considerable 
difficulty,  have  arisen  in  estimating  the  rateable  value  of 
Factories.  One,  where  the  factory,  the  fixtures  and  the 
plant  belong  to  the  Occupier,  and  there  is  no  separate  sum 
charged  for  Rent,  and  where,  therefore,  the  rental  value  has 
to  be  estimated  ;  and  the  second,  where  it  has  to  be  de- 
termined which,  if  any,  of  the  fixtures  and  plant  are  to  be 
included  in  the  "  net  rental  "  valuation. 

In  regard  to  the  first  of  these  suppositions  :  where 
there  is  no  tenant  and  therefore  no  actual  rent  paid,  it  is 
necessary  to  estimate  what  annual  sum  an  imaginary 
tenant  would  be  willing  to  pay  for  the  use  of  the  factory  in 
question.  The  profits  of  the  tenant  earned  by  his  own  skill 
and  capital  are  not  rateable,  and  it  must  be  considered 
merely  what  rent  a  tenant  who  bore  the  general  risks  of  the 
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business  would  pay.  In  estimating  this,  the  cost  of  the  fac- 
tory and  of  similar  factories,  and  the  interest  on  the  capital 
invested  in  them,  are  important  aids  to  the  calculation, 
but  they  are  not  conclusive.  There  are  cases  where  the 
original  owners  have  erected  showy  or  ornamental  build- 
ings or  offices  unnecessarily  expensive  for  their  purpose. 
A  business  so  loaded  often  fails,  and  a  new-comer  will  not 
pay  rent  proportioned  to  the  cost,  nor  will  Rating  assessors 
value  on  such  a  basis.  Owing  to  alterations  in  the  trade  in 
question,  or  in  the  methods  of  manufacture,  or  in  the  cost 
of  building  factories  engaged  in  such  trade,  the  value  of  the 
factory  may  have  fallen,  and  the  rent  which  a  tenant  would 
be  willing  to  pay  may  be  less  than  the  interest  usual  on 
building  investments  of  a  similar  class. 

The  reverse  may  be  the  case.  Since  the  factory  was 
built,  its  value  may  have  risen,  either  through  a  general  rise 
in  the  values  in  the  locality,  or  from  an  increase  in  the  cost 
of  building  such  factories,  or  from  local  or  trade  causes 
which  have  increased  the  profits  derivable  from  such  con- 
cerns, and  have  increased  therefore  the  rent  which  an 
occupier  would  be  willing  to  pay  for  the  opportunity  of 
earning  such  profit.  Old  buildings,  possibly  out  of  repair, 
may  have,  from  a  tenant's  point  of  view,  a  high  rental 
value. 

The  difficulty  of  arriving  at  a  rental  value  where  there 
is  no  tenant  and  no  rent  to  be  paid,  is  increased  where  the 
factory  is  carried  on  as  part  of  a  larger  undertaking,  and 
with  no  direct  profit  arising  from  it.  Such  is  the  case  in 
Government  or  municipal  workshops,  or  those  attached  to 
water  or  gas  supply  undertakings,  where  the  value  of  the 
workshops  is  only  a  portion  of  the  larger  capital  invested  in 
street  mains  and  other  property ;  or  in  the  case  of  railway 
workshops,  where  locomotives  and  wagons  are  repaired  for 
use  on  the  railway.  The  difficulty  is  sometimes  solved  by 
the  rating  authorities  agreeing  with  the  occupiers  to  accept 
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as  the  rating  value  an  agreed  interest  on  the  capital 
shown  to  have  been  invested  in  the  workshops  ;  but  in 
the  event  of  difference,  the  method  referred  to  above  has 
to  be  adopted  of  estimating  what  an  imaginary  tenant 
would  pay,  giving  full  consideration  to  the  original  cost 
and  the  rate  of  interest  that  would  be  remunerative  as 
rental. 

In  regard  to  the  second  point  previously  referred  to,  of 
how  far  Machinery  and  Plant  should  be  included  in  the 
Rateable  value,  considerable  changes  have  from  time  to 
time  taken  place  in  the  application  of  the  rules  laid  down 
for  the  rateability  of  machinery.  It  has  sometimes  been 
sought  to  exclude  trade  fixtures  from  rateability.  Although 
it  is  clear  on  the  highest  authority  that  chattels  as  such 
are  not  rateable,  yet  trade  fixtures  are  in  general  clearly 
to  be  rated.  In  a  well-known  text-book  *  on  the  subject 
it  is  stated — 


Fixtures 

removable  by 

tenant. 


"  That  they  are  part  of  the  freehold  and  would  pass  under  a 
mortgage,  and  though  in  the  case  of  a  factory  a  tenant  is  allowed  to 
remove  them  during  his  term,  it  is  not  in  the  same  way  as  he  might 
remove  his  furniture  from  a  house,  but  only  because  the  Courts 
were  induced  to  relax  the  strictness  of  the  old  rules  of  law  in  order 
that  the  commercial  interests  of  the  country  might  be  enhanced 
by  the  encouragement  given  to  a  tenant  to  employ  his  capital  in 
making  improvements  for  carrying  on  trade  from  the  certainty  of 
having  the  benefit  of  the  expenditure  secured  to  him  at  the  end  of 
his  term." 


It  became  usual  in  many  parts  of  the  country,  appa- 
Plant,  as  tenant's  rently  on  the  supposition  that  machines  and  plant  remov- 
rateable.  ^ble  as  above  by  the  tenant  were  not  landlord's  fixtures,  to 
include  in  the  rateable  value  only  those  fixtures  which  by 
the  narrower  view  of  the  law,  or  by  usage,  clearly  pertained 
to  the  freehold.  Therefore,  while  boilers,  furnaces,  steam- 
engines,  lines  of  shafting,  and  other  apparatus  for  providing 
and  transmitting  the  motive  power  were  included,  machines 

♦  See  'A  Practical  Treatise  on  the  Law  of  Rating,'  by  Edward  James 
Castle,  Barrister-at-Law.     1879.     London  :  Stevens  and  Sons. 
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which  were  attached  only  by  their  own  weight,  or  were  only 
steadied  by  bolts,  or  which  could  easily  be  removed  by  a 
tenant  without  damage  to  the  premises,  were  excluded 
from  the  rateable  value.  In  fact,  much  the  same  separation 
into  classes  prevailed  as  is  prescribed  in  the  Bills  of  Sale 
Act,  passed  for  an  entirely  different  purpose. 

But,  although  as  a  matter  of  usage  this  method  ol 
classification  became  established  in  certain  districts  and 
prevailed  generally  throughout  England  till  about  the  year 
1865,  the  principle  of  excluding  machinery  has,  since  that 
time,  been  entirely  altered  in  all  cases  where  disputes  have 
come  before  the  Courts.  The  diversity  of  practice  during 
these  years  arose  mainly  from  the  fact  that  the  valuation 
is  in  the  first  instance  in  the  hands  of  local  overseers  or 
parochial  assessment  committees,  who  apply  in  different 
ways  rules  that  had  become  established  for  other  kinds  of 
property.  Such  local  valuations,  however,  took  effect,  and 
have  been  followed  as  precedents  in  the  district,  unless 
appealed  against  in  the  superior  Courts  of  law.  Appeals 
have  sometimes  been  made  by  occupiers  who  deem  them- 
selves too  heavily  rated,  but  as  often  by  those  who  consider 
that  their  neighbours  are  insufficiently  rated.  It  is  in  the 
decisions  of  the  judges  on  these  appeal  cases,  rather  than 
in  any  statutes  easy  to  be  understood,  that  the  law  on  the 
subject  is  to  be  found. 

Some  of  the  earlier  cases  were  appeals  from  assess- 
ments, where  the  plant  omitted  was  of  a  kind  generally 
included  even  when  removable  fixtures  are  excluded.  Thus 
in  the  case  *  of  the  Phoenix  Gas  Company,  in  1866,  it  was 
held  that  the  retorts,  purifiers,  gas-holders,  steam-engines, 
and  boilers,  were  to  be  taken  into  account  in  assessing 
the  rateable  value,  because  they  were  fixtures  which  added 
permanently  to  the  value  of  the  premises  ;  and  that  also 


Bills  of  Sale  Act. 
See  page  203. 
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*  Regina  v.   The  Inhabitants  of  the  Parish  of  Lee,  Law  Reports,   i,   Q. 
Bench  Cases,  241. 
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the  mains  in  the  public  street  were  rateable ;  but  that  the 
meters  which  were  the  property  of  the  company  in  the 
private  houses  of  the  consumers  were  not  rateable,  because 
they  were  not  indispensable  to  the  manufacture  of  gas 
for  which  purpose  the  works  were  established. 

It  still  appeared,  and  was  so  acted  on  in  many  parts  of 
the  country,  as  if  machinery  of  a  kind  more  easily  removable 
should  be  excluded,  and  this  was  apparently  confirmed  in 
the  case  of  the  Halstead  silk  factory,*  where  it  was  held  by 
the  Court  of  Queen's  Bench,  on  appeal  in  1867,  that  while 
the  value  of  the  steam-engines,  boilers,  and  shafting  must 
be  included  in  the  assessment,  the  looms  and  other  machines 
merely  screwed  to  the  floor  were  not  to  be  included.  In 
this  case  the  machines  were  treated  as  the  furnishing  of 
a  mill,  which  could  be  easily  removed.     The  judge  said — 

"  These  machines  are  common  things  in  Lancashire.  They  are 
carried  from  one  manufactory  to  another,  and  can  be  removed  from 
one  room  to  another.  They  are  not  so  permanently  fixed  to  the 
building  as  in  the  case  of  the  gas-works." 

This  decision  had  the  effect  of  confirming  the  system 
which  prevailed  in  many  districts  in  the  assessment  of  all 
kinds  of  manufactories,  but  in  1868  what  appeared  to  be 
a  stricter  interpretation  of  the  law  again  opened  up  the 
question  of  rateability.  The  Overseers  of  Bishopwear- 
mouth,  in  a  new  assessment  of  the  premises  of  Messrs. 
Laing,  the  shipbuilders,  included  in  the  valuation  not  only 
the  steam-engines,  steam-hammers,  boilers,  and  shafting, 
but  also  the  lathes  and  machines  for  planing,  drilling, 
punching  and  riveting  ;  and  against  this  assessment  Messrs. 
Laing  appealed  to  the  Court  of  Queen's  Bench,  where  the 
assessment  on  this  wider  basis  was  confirmed,  f  Chief 
Justice  Cockburn,  in  his  judgment,  stated — 

*  Regina  v.  Overseers  of  Halstead.  The  Justice  of  the  Peace,  February 
22,  1868. 

t  Laing  v.  Overseers  of  Biskopwearmouth,  Law  Reports,  3,  Q.  Bench 
Div.,  p.  299. 
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"  It  appears  to  us,  after  having  carefully  considered  the  character 
of  the  machinery  in  question,  that  the  whole  of  it,  though  some  of  it 
may  be  capable  of  being  removed  without  injury  to  itself  or  to  the 
freehold,  is  essentially  necessary  to  the  shipbuilding  business  to  which 
the  appellant's  premises  are  devoted,  and  must  be  taken  to  be  intended 
to  remain  permanently  attached  to  them  so  long  as  the  premises  are 
applied  to  their  present  purpose." 

This  case,*  though  it  attracted  much  attention,  and  as    laing's  case  not 
an    authoritative   declaration    of  the  law  was  adopted  in         awrove^d 
some  other  localities,  was  reluctantly   acknowledged  and 
keenly  contested  up  to  1900.     The  decision  was  generally 
considered  to  have  gone  too  far ;    if  logically  applied  to 
factories  in  general,  it  might  be  held  to  include  all  machines  ;      Seepage  180. 
and  the  less  rigid  interpretation  of  the  law  which  includes  Royal  Commissioi 
only  undoubted  fixtures  in  the  rateable  value  continued  to 
be  generally  applied  in  most  of  the  manufacturing  districts 
in  England.     It  has  been  confirmed  by  statute  in  Scotland. 

In  comparing  the  decision  with  that  in  the  Halstead  case      ^^^  ^^^'  '^°* 

the  question  arises  as  to  where  the  line  is  to  be  drawn  in 

including  plant  and  machinery  in  the  rateable  value  of  a 

factory,  because  some  of  it  may  be  as  easily  removable  as 

is  the  furniture  of  a  dwelling-house.     An  operative  watch-      ^^  tendine  to 

maker  would  remove  his  lathe  if  the  tenancy  of  his  house      ^^^  ^^^  *ools 

rateable, 
and  workshop  expires  ;  a  Nottingham  lace-maker  removes      seeta^e  170 

his  loom  from  the  workshop  where  he  rents  floor-space  and 

power  ;  and  the  looms  are,  therefore,  not  rated. 

The  question  in  regard  to  machines  and  machine-tools 

seems,  therefore,  to  be  this  j— Would  they  be  landlord's  or  xhe  real  questioi 

tenant's  fixtures  in  an  occupation  from  year  to  year  ?    Are      *^  ^^  fixtures. 

they  of  such  a  perishable  nature  as  not  to  outlast  a  yearly 

tenancy  ?    Are  they  of  a  kind  which  so  quickly  wear  out 

*  Full  particulars  of  this  and  previous  cases  are  given  in  a  book  entitled 
*  Local  Taxation  and  the  Rating  of  Machinery,'  by  T.  F.  Hedley,  of  Sunder- 
land (Knight  and  Co.,  Fleet  Street,  London),  who  supports  the  decision  in 
the  Laing  case.  The  opposite  view  is  maintained  by  James  Pott,  jun.,  of 
Sunderland,  in  a  pamphlet  'Remarks  on  the  Assessment  of  Machinery,' 
published  by  E.  and  F.  N.  Spon,  Ltd.,  London.     {Now  out  of  print.) 

t  E.  J.  Castle.     See  footnote,  p.  174. 
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that  a  yearly  tenant  would  find  it  worth  while  to  attach 
them  to  the  building?  Would  structural  alterations  be 
required  to  allow  the  machinery  to  be  attached  to  the 
premises  ?  and  other  circumstances  which  would  in  an 
ordinary  yearly  tenancy  determine  whether  the  machinery 
should  be  supplied  by  the  landlord  or  tenant. 

It  is  not  necessary  to  consider  whether  a  tenant  would, 
as  a  matter  of  fact,  remove  his  machinery  and  plant,  but 
whether  by  usage,  and  as  appropriate  to  the  trade  in  ques- 
tion, he  would  have  the  right  to  remove  them  or  sell  them 
to  a  new  tenant.  There  are  many  kinds  of  house  fixtures,, 
such  as  gas-fittings,  and  blinds,  which,  though  the  property 
of  a  tenant,  are  generally  left  behind  and  sold  to  the  in- 
coming tenant.  Still,  as  tenant's  fixtures  they  would  be 
excluded  from  the  rateable  value,  and  the  machine-tools  of 
an  engineer  are  generally  regarded  in  this  light,  notwith- 
standing the  decision  in  the  Laing  case.  But  according  to 
this  decision,  if  a  factory  were  so  constructed  as  to  be  useful 
for  no  other  purpose  than  that  for  which  the  machinery  and 
plant  had  been  fitted  to  it,  such  a  circumstance  would  affect 
the  decision  as  to  the  rateability  of  the  plant. 

It  is  to  be  noticed  that  in  the  Laing  case  the  judges 
did  not  investigate  the  facts,  but  merely  decided  on  facts 
presented  to  them  ;  and  in  the  case  it  was  stated  that  the 
machines  were  intended  to  be  permanently  used. 

Although  there  was  no  difference  between  Scotch  and 
English  law  in  this  respect,  a  different  decision  which 
tended  to  uphold  the  practice  was  given  in  1887  in  the 
case  of  the  workshops  of  the  North  British  Railway  at  Cow- 
lairs.*  In  this  case  it  was  held  that  unless  the  machinery 
was  so  attached  that  it  could  not  be  removed  without 
destruction  to  itself  or  the  building  it  was  not  rateable. 


*  Court  of  Session,  Bill  Chamber,  September  26,  1887,  before  Lord 
Fraser.  The  North  British  Railway  Company  v.  The  Assessor  of  Railways. 
and  Canals  in  Scotland. 
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It  will  be  seen  that  though  certain  principles  of  law 
had  been  declared  by  the  judges,  no  actual  enumeration 
of  plant  or  machinery  had  till  then  been  made.  The  prin- 
ciple having  been  agreed  upon,  the  knowledge  of  engineers 
or  others  acquainted  with  the  necessities  and  usage  of  par- 
ticular trades  is  required  to  apply  the  rules  to  the  factory 
whose  rateability  is  in  question. 

The  inconveniences  arising  from  the  different  interpre- 
tations and  applications  of  the  law  became  so  serious,  that 
on  several  occasions  subsequent  to  1885  Bills  were  intro- 
duced into  Parliament  for  settling  the  question.  The 
purport  of  these  Bills  was  not  the  formulating  of  any  new 
views,  but  rather  a  declaration  that  the  old  usage  was  the 
right  one,  namely  that  only  landlords'  fixtures  were  rateable. 
The  Bills  failed  to  pass  into  law,  at  first  rather  for  want  of 
time  than  from  opposition,  which  arose  principally  from  the 
representatives  of  agricultural  districts  who  feared  that  the 
burdens  on  land  might  be  increased  if  those  on  manu- 
factories were  lightened.  But  in  1 890-1  some  representa- 
tives of  urban  constituencies  also  joined  in  the  opposition, 
influenced  no  doubt  by  the  fear  that  the  rates  of  shop- 
keepers and  private  residents,  who  had  no  apparent  interest  See  also  page  18 
in  manufactories,  would  be  increased  if  factories  were 
relieved  by  the  proposed  legislation. 

In  1896  a  Royal  Commission  was  appointed — 

"  to  enquire  into  the  present  system  under  which  taxation  is  raised  for 
local  purposes,  and  report  whether  all  kinds  of  real  and  personal  pro- 
perty contribute  equitably  to  such  taxation  ;  and,  if  not,  what  alterations 
in  the  law  are  desirable  in  order  to  secure  that  result." 

It  will  be  seen  that  the  inquiry  as  constituted  had  a 
much  wider  scope  than  that  of  the  problem  here  in 
question,  and  the  investigation  was  so  protracted  that  a 
final  Report*  was  not  issued  till  190 1.  Meanwhile,  in  1899, 
a  Bill  was  brought  into  Parliament  again  embodying  the 

*  Final  Report  of  Royal  Commission  on  Local  Taxation,  1901.     Eyre  and 
Spottiswoode  (Cd.),  price  \s.  6d. 
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view  of  the  manufacturers  who  sought  relief  by  re-establish- 
ing the  old  system  of  assessment. 

The  following  conclusion  of  the  Report  of  1901  showed 
that  the  views  set  forth  in  the  Bill  were  adopted  by  the 
Commissioners : — 


Eeconuuendation 

of  Royal 

Commission. 


"We  therefore  recommend  that  in  estimating  the  rateable  value  of 
any  hereditament  occupied  for  trade,  business,  or  manufacturing 
purposes,  there  shall  be  excluded  from  the  assessment  any  increased 
value  arising  from  machines,  tools,  or  appliances  which  are  not  fixed 
or  are  only  so  fixed  that  they  can  be  removed  from  their  place  without 
necessitating  the  removal  of  any  part  of  the  hereditaments.  But  the 
value  of  any  machinery,  machine  or  plant  used  in  or  on  the  heredita- 
ment for  producing  or  transmitting  first  motive  power,  or  for  heating 
or  lighting  the  hereditament,  should  be  included." 
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recommends 
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It  will  be  seen  that  the  opinions  which  thus  became 
available  for  the  guidance  of  the  Legislature  were  no  longer 
confined  to  the  interested  and  opposing  parties,  but  that 
the  claims  of  the  manufacturers  were  upheld  and  endorsed 
by  an  impartial  tribunal  after  exhaustive  inquiry.  Manu- 
facturers in  Scotland  took  immediate  advantage  of  these 
recommendations,  and  in  1902  succeeded  in  passing  into 
law  a  Bill  of  two  short  clauses  embodying  them. 

The  Act  *  dated  August  8,  1902,  recites  as  follows  : — 

"  I.  Section  forty-two  of  the  Valuation  Act,  1854,  shall  be  read  and 
construed  as  if  the  following  proviso  were  inserted  after  the  words 
*  and  all  machinery  fixed  or  attached  to  any  lands  or  heritages,'  that 
is  to  say,  provided  that  in  any  building  occupied  for  any  trade,  busi- 
ness, or  manufacturing  process  the  expression  'machinery  fixed  or 
attached '  shall  be  construed  as  including  all  machinery,  machines,  or 
plant  in  or  on  the  lands  or  heritages  for  producing  or  transmitting 
first  motive  power,  or  for  heating  or  lighting  such  building,  but  save  as 
herein  provided  shall  not  include  machines,  tools,  or  appliances  which 
are  only  so  fixed  that  they  can  be  removed  from  their  place  without 
necessitating  the  removal  of  any  part  of  the  building. 

"  2.  This  Act  shall  be  read  and  construed  as  one  with  the  Lands 
Valuation  (Scotland)  Act,  1854,  and  any  Act  amending  the  same,  and 


♦  To  be  purchased  in   London,   Edinburgh  or  Dublin,  or  through  any 
bookseller  (price  \d.). 
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may  be  cited  separately  as  the  Lands  Valuation  (Scotland)  Amend- 
ment Act,  1902,  and  shall  apply  to  Scotland  only." 

In  the  Session  of  1903,  a  Bill  was  again  brought  into 
Parliament  to  give  effect  to  the  recommendation  for 
England,  and  in  order  to  avoid  new  complications  the 
exact  words  of  the  recommendation  as  given  above  were 
repeated.  The  opposition  had  however  become  keener  and 
the  Bill  did  not  pass  into  law. 

The  question  was  still  depending  on  past  decisions  of 
the  Courts,  and  in  the  absence  of  any  new  legislation  further 
disputes  arose  between  manufacturers  and  rating  authori- 
ties. In  April  1904,*  the  Recorder  of  Leeds  dismissed  an 
appeal  brought  against  the  assessment  of  a  small  engi- 
neering works  in  the  Hunslet  Union.  This  decision  was 
affirmed  by  the  King's  Bench  Divisional  Court,  and  again 
affirmed  on  Dec.  19,  1905,  on  a  last  appeal  to  the  House 
of  Lords. 

The  Earl  of  Halsbury  moved  : — 

"  That  the  appeal  should  be  dismissed,  and  said  that  a  good  deal 
of  difficulty  had  arisen  in  these  cases  by  the  distinction  which  parties  Legal  decision  i 
often  sought  to  draw  between  what  was  and  what  was  not  attached  to  —  -  -  - 
the  freehold.  But  for  half  a  century  or  more  the  Judges  had  recognised 
the  fact  that  though  the  machinery  were  not  so  affixed  as  to  become 
actual  part  of  the  land,  yet  if  the  whole  premises  were  occupied  with 
the  machinery  in  such  a  manner  that  the  whole  became  a  factory,  the 
entire  concern  became  a  suitable  subject  of  rating,  and  the  machinery 
ought  not  to  be  disregarded  in  fixing  the  amount  of  assessment.  There 
was  no  reason  to  speculate  on  the  particular  form  of  contract  which 
had  been  or  which  might  have  been  made  between  the  parties.  The 
overseer  had  a  comparatively  simple  process  to  go  through.  He  looked 
at  the  premises,  the  necessary  furniture  and  equipment,  and  regarded 
them  as  a  whole  subject  to  be  rated.  It  was  no  part  of  his  duty  to 
occupy  himself  with  hypotheses  or  to  analyse  what  were  or  might  have 
been  the  initial  arrangements.  His  task  was  already  often  a  difficult 
one.  It  would  be  intolerable  if  he  had  to  enter  into  such  questions  as 
these.  He  examined  the  premises  as  they  stood  and  formed  his  opinion 
as  to  what  should  be  rent  and  rating  of  such  or  such  an  establishment. 


H.  of  Lords. 


*  See  George   Allen,   F.S.S.,    on   Rateable   Machinery,  etc. 
Philip  Allen  and  Co.,  87  Chancery  Lane. 
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He  could  not  inquire  how  much  the  landlord  and  how  much  the  tenant 
had  contributed  towards  the  provision  of  machinery The  only- 
question  was  how  far  the  machinery  enhanced  the  letting  value  and 
the  valuation." 

Lord  Macnaghten  and  Lord  Robertson  concurred. 

Since  that  date  the  opposition  of  the  general  class  of 
ratepayers — shopkeepers  and  private  residents — who  are 
rated  on  the  rental  value  of  their  premises,  to  any  legis- 
lative alteration  of  the  law  as  above  declared  has  continued, 
and  it  seems  unlikely  that  the  old  method  of  excluding 
machinery  in  factories  will  ever  be  restored. 

Manufacturers  in  Scotland  have  a  distinct  advantage 
over  their  competitors  south  of  the  border,  though  as  citizens 
they  have  still  to  share  in  the  cost  of  local  administration. 

In  one  of  the  Bills  (1893)  introduced  during  the  con- 
troversy about  the  rateability  of  machinery,  it  was  agreed 
in  regard  to  motive-power  (concerning  which  there  has 
throughout  been  no  dispute  as  to  its  rateability) — 

"  and  provided  further  that  such  machinery,  machine  or  plant,  used  for 
producing  or  transmitting  first  motive  power,  shall  not  be  assessed  for 
the  purpose  of  rating  at  less  than  fifty  pounds  for  each  nominal  horse- 
power, unless  in  any  particular  case  there  shall  be  laid  before  the  rating 
authority  reasons  which  in  their  judgment  are  sufficient  to  warrant 
them  in  adopting  a  lower  assessment." 

Assuming  that  machinery  is  to  be  taken  into  account 
in  arriving  at  the  rental  value  of  the  premises,  the  valuation 
should  be  made  on  the  same  principle  as  for  buildings,  but 
it  is  almost  always  necessary,  so  far  as  the  value  is  based 
on  the  cost  of  the  machinery,  to  allow  a  wider  margin 
between  gross  and  net  value.  The  cost  of  repairs  and 
renewals  is  generally  greater  than  with  buildings,  for  the 
deterioration  is  more  rapid,  and  assuming  a  tenant  who 
pays  rent  for  the  use  of  such  plant,  but  who  had  not  the 
burden  of  reinstatement,  the  landlord  would  have  to  apply 
a  considerable  proportion  of  the  gross  rental  to  such 
charges.      Therefore,  to  take  the  case  of  an  engineering 
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factory  or  steel- works,  while  one-sixth  might  be  a  sufficient 

allowance  from  the  gross  annual  value  of  buildings,  one-    . 

fourth  or  even  more  might  have  to  be  allowed  from  the 

machinery  to  arrive  at  the  net  rental  value. 

In  districts  where  there  are  many  factories  engaged  in     » 

the    same   industry,  the   assessment   is    sometimes    made 

according^  to  certain  broad  rules,  by  which  a  minute  inves-     Broad  rules  fc 

rating, 
tigation  of  every  case  is  avoided.     The  output  capacity  of 

the  concern  affords  a  basis  for  arriving  at  a  rental  value. 

Thus,  in  regard  to  steel-works,  the  capacity  of  each  furnace 

may  be  so  taken,  and  3^.  to  A^d.  per  ton  on  the  annual  pro-  Based  on  annu 

product, 
duct  deemed  to  be  the  rateable  value.     In  some  parts  of 

Lancashire  the   annual  rateable  value  of  cotton-spinning     Cotton-spinnii 

factories  will  be  reckoned  at  so   much  per  spindle  (even 

though  the  spindles  themselves  are  not  included    in  the 

value),  on  the    assumption  that  the   number  of  spindles 

determines  with  sufficient  accuracy  the  size  of  the  mill  and 

its  value  to  a  tenant.     Again,  in  the  engineering  trades,  the 

engines,  boilers,  and  shafting,  or  whatever  in  the  particular      Motive  powei 

valued 
districts  is  included  in    the   rateable  value,  may  be   and       „    , 

'  -^  Seepage  174. 

generally  are  assessed  broadly  at  so  much  per  horse-power. 

It  is  obviously  undesirable  to  fix  a  positive  rate  either  for 

manufacturing  plant  or  for   motive   power.      Thus,    in    a 

modern  cotton-mill,  arranged  after  an  improved  method,       Fized  rates 

the  same  number  of  looms  or  spindles  as  in  an  older  mill        applicable. 

may  afford  a  greater  or  more  valuable  output,  and  the 

rental  and  rateable  values  are,  therefore,  greater  than  in  an 

older  mill ;  or,  in  an  engineering  factory,  there  may  have 

been    a   large  capital    outlay  in    improved    steam-engines    Value  of  engin 

according  to 
which  consume   a  minimum  of  fuel.      An  engine  of  100  fuel  consumptic 

horse-power  which  consumes  only  2  lbs.  of  coal  per  horse- 
power per  hour  would  presumably  have  a  higher  rental 
value  than  one  of  similar  power  which  consumes  6  lbs.  per 
iiorse-power.  Altered  valuei 

An  increase  or  decrease   in    the   rental   and    rateable 
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value  owing  to  additions  or  deterioration  has  sometimes  to 
be  considered.  In  an  old  factory,  if  the  buildings  and 
plant  have  been  fairly  maintained,  the  annual  value  to  a 
tenant  may  be  undiminished  even  though  the  capital  value 
to  the  proprietor  may  have  decreased.  But  if  the  plant 
has  become  old-fashioned,  or  be  no  longer  capable  of 
producing  so  good  or  so  much  work  as  formerly,  the  rental 
value  is  obviously  less,  and  an  abatement  may  be  claimed. 

Notwithstanding  the  settled  law  and  practice  of  rating 
valuations  as  upheld  by  the  Courts,  and  here  described, 
there  are  still  many  points  which  demand  attention  in  parti- 
cular cases.  Assessors  and  valuers  cannot  be  acquainted 
with  the  methods  and  vicissitudes  of  the  numerous  in- 
dustries they  may  have  to  deal  with.  They  may  see  an  old 
factory  or  workshop  in  operation,  and  on  the  supposition 
that  it  is  therefore  appropriate  to  its  purpose,  may  value  it 
in  the  same  proportion  to  its  capital  cost  as  they  would  a 
new  factory  of  an  accustomed  kind.  It  may  be,  however, 
that  much  of  the  machinery  or  equipment  is  old-fashioned, 
and  not  earning  a  fair  percentage  on  its  original  cost. 
Investigation  may  show  that  it  is  being  employed  for  some 
inferior  purpose,  or  as  a  mere  storehouse,  the  plant  not 
being  used  at  all.  Expensive  chimneys  may  have  been 
rendered  useless  by  the  adoption  of  induced  draft,  and  old 
furnaces  within  the  building  may  have  been  discarded  as 
useless  although  they  have  not  been  removed. 

On  the  one  hand,  it  is  due  to  the  neighbouring  pro- 
prietors of  a  district  who  are  properly  assessed,  that  owners 
of  factories  shall  contribute  their  full  share  to  the  public 
burdens ;  and  on  the  other  hand,  care  is  necessary  to  pre- 
.vent  overcharge  to  factory  owners,  and  especially  to  large 
corporations  like  railway  companies,  whose  shareholders 
are  widely  spread  and  who  do  not  always  meet  with  the 
same  consideration  from  the  local  authorities  as  do  private 
owners. 
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The  difficulty  of  arriving  at  a  rateable  value  increases 
with  such  undertakings  as  Railways  and  Canals,  and  par- 
ticularly so  because  of  the  separate  assessment  for  every 
parish  or  rating  district  traversed. 

It  is  only  possible  here  to  glance  at  this  question,  which, 
while  so  important  to  all  railway  proprietors,  may  possibly 
afford  by  analogy  some  guidance  to  the  assessment  of 
other  kinds  of  property.  One  plan,  generally  known  as 
the  "  profits  "  principle,  is  that  a  tenant  would  give  as  rent 
a  sum  equal  to  the  receipts  from  the  property,  less  the 
expense  of  earning  them,  and  less  the  ordinary  profit  which 
a  tenant  would  expect.  This  plan,  as  based  on  profits, 
differs  from  the  "  contractor's  rent "  principle,  i.e.  rental 
value  based  mainly  on  capital  outlay.  Little  or  no  regard 
is  on  this  plan  had  to  the  capital  expended  on  the  railway, 
and  there  may  be  in  some  cases  the  apparent  anomaly  of  a 
railway  paying  no  dividend,  and  yet  being  heavily  rated. 
There  is  in  this  case  obviously  the  difficulty  of  allotting  to 
each  district  or  parish  its  fair  proportion  of  the  total  rateable 
value  of  the  railway,  and  various  methods  based  more  or 
less  on  train  mileage  have  been  attempted. 

In  the  Report  of  1901  it  is  stated  : — 

"  The  plan  of  making  independent  valuations  of  small  sections  of 
each  railway  cannot,  we  think,  produce  entirelysatisfactory  results,  and 
we  therefore  now  propose  that  a  central  authority  should  be  appointed 
whose  duty  it  should  be  to  value  rating  areas.  Besides  being  much 
simpler  than  the  existing  system,  this  plan  would,  we  think,  entail  less 
expenditure  upon  valuation  and  appeals  by  both  railway  companies  and 
local  authorities,  and  would  also  secure  that  difterent  railways  and 
different  parts  of  railways  should  be  valued  on  uniform  lines." 
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Railway  stations  and  workshops  are  generally  rated  on  Railway  stations 
a  rental  value  based  on  the  actual  capital  outlay  on  site, 
buildings  and  plant,  with  a  fair  allowance  for  depreciation, 
but  as  in  the  case  of  houses,  neither  the  cost  nor  an  actual 
rent  paid  entirely  determines  the  assessment. 

In  the  case  of  workshops  belonging  to  railways  and 


See  Report, 
page  179. 
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Other  corporations,  where  no  direct  profit  is  earned  and 
where  an  agreed  rate  of  interest  on  the  capital  outlay  is 
accepted  as  a  fair  rateable  value,  the  ordinary  rules  have 
to  be  observed  in  discriminating  between  a  gross  and  net 
rental.  Thus,  if  5  per  cent,  on  buildings  be  agreed  upon  as 
a  fair  rateable  value,  this  would  represent  6  or  7  per  cent, 
as  a  gross  rental  from  a  tenant.  If  the  land  be  taken 
separately,  interest  at  4  per  cent,  on  the  capital  outlay  is 
usual  as  an  annual  rateable  value. 

It  may  be  important  to  show  in  any  such  investigation 
how  far  the  value  of  buildings  and  plant  has  deteriorated  in 
such  a  way  as  to  reduce  their  earning  power  and  that  a 
corresponding  reduction  in  rateable  value  is  necessary.  On 
the  other  hand,  if  the  earning  power  remains,  the  facr  that 
the  buildings  and  plant  have  a  less  life,  while  it  reduces 
their  capital  value  or  the  price  they  would  fetch  if  sold, 
does  not  necessarily  reduce  the  rent  a  tenant  from  year  to 
year  would  pay.  Surveyors  and  rating  assessors  do  not 
always  care  to  show  the  methods  by  which  they  have 
arrived  at  a  value,  and  it  is  only  by  appealing  against  their 
decision  that  their  systems  are  elucidated. 

There  is  no  uniformity  of  practice  in  the  rating  of  Mines. 
In  some  districts  the  amount  of  capital  that  has  been  spent 
on  the  undertaking  forms  the  basis  of  assessment,  but  this 
method, unless  qualified,  tells  unfairly  on  mines  unfavourably 
placed.  In  a  colliery,  for  instance,  the  cost  of  reaching  and 
developing  the  coal  may  have  proved  greater  than  anti- 
cipated, but  the  rental  value  to  an  occupier  is  not  necessarily 
increased  thereby.  In  other  cases  elaborate  and  expensive 
pumping  machinery  may  be  required  to  cope  with  an  un- 
expected excess  of  water.  This  expenditure,  though  it  in- 
creases the  capital  sunk  in  the  concern,  may  actually  reduce 
the  rent  that  would  be  paid  by  an  occupier  who  has  to  bear 
the  current  expenses  of  pumping,  which  reduce  his  profit. 
In  other  districts  neither  capital  value  nor  dividend  are  taken 
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into  account,  but  only  the  gross  annual  output  and  so  much 
per  ton,  varying  according  to  circumstances  from  3^.  to 
gd.  on  this  output,  is  taken  as  the  rateable  value.  A 
colliery  working  200,000  tons  per  annum  would  at  6d. 
per  ton  be  chargeable  for  the  Poor  rate  on  a  supposed 
annual  value  of  5000/.  It  is  obvious  that  a  fixed  system 
like  this  may  tell  very  hardly  at  times  when  the  selling 
price  of  coal  is  low ;  and  in  some  of  the  coal  districts  of 
the  North  of  England  the  rateable  value  is  for  this  reason 
adjusted  every  year  according  to  the  current  prices  of  coal 
that  have  prevailed.  This  system  of  a  sliding  scale,  though 
apparently  equitable  and  convenient,  seems  to  depart  from 
the  usual  principles  of  rating,  which  is  generally  the  net 
rental  which  would  be  obtainable  from  a  tenant  who  has  to 
take  the  chance  of  varying  profits. 
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CHAPTER   XI. 

THE   VALUE   OF   A   FACTORY   THAT   HAS   STOPPED 
WORKING. 


See  page  156. 
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In  the  valuation  of  a  factory  as  a  whole,  but  not  as  a  going- 
concern,  the  preliminary  question  arises,  as  alluded  to  in  a 
preceding  chapter:  why,  if  the  undertaking  has  been 
profitable  or  capable  of  producing  profit,  has  it  been 
stopped  ?  There  may  be  answers  to  this,  such  as  the  death 
of  the  proprietor,  a  temporary  falling-off  in  trade,  or  want 
of  skill  or  attention  in  the  management.  Some  industries 
are  liable  to  periodical  stoppages  from  economic  causes — 
such  as  a  falling  demand  for  the  products,  or  by  a  lowering 
of  the  market  price  below  the  cost  of  production,  two  circum- 
stances not  necessarily  associated.  As  an  example  of  the 
first  are  trades  dependent  on  fashion,  such  as  the  lace-trade, 
which  returns  a  high  rate  of  profit  when  trade  is  brisk. 

Just  as  a  falling-off  in  the  demand  may  cause  factories 
to  be  closed,  so  the  dormant  value  revives  when  the  con- 
dition of  trade  improves.  The  value  then  depends  not 
only  on  the  suitability  of  the  factory,  but  on  its  readiness. 
Mining  and  metallurgical  operations  are  often  stopped 
because  the  selling  price  has  fallen  below  the  cost  of  pro- 
duction ;  and  yet  the  plant  may  have  been  kept  ready  for 
future  working.  In  some  competing  district  the  local  ad- 
vantages may  overcome  all  competition,  or  the  discovery  of 
uses  for  by-products  may  so  Increase  the  total  net  return  as 
to  allow  the  chief  or  staple  product  to  be  sold  at  a  lower 
rate  than  formerly  ;   or  the  staple  article  of  manufacture 
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itself  may  be  produced  elsewhere  as  a  by-product  at  a  low 
price.  The  mining  for  lead  and  silver,  or  for  copper  and 
sulphur,  and  the  carrying  on  of  numerous  industries  con- 
nected with  these  or  other  minerals,  are  examples.  The 
profit  on  the  manufacture  of  Steel,  made  by  the  basic  pro- 
cess, is  largely  and  sometimes  entirely  derived  from  the  slag 
(phosphate  of  lime)  which  is  valuable  as  a  fertiliser.  Where 
the  purchase  of  a  mine  or  factory  or  other  industrial  under- 
taking that  has  stopped  working  is  in  question,  investigation 
may  disclose  causes  of  this  sort  which  are  not  immediately 
apparent. 

A  manufacturing  business  may  have  proved  unsuccessful 
because  of  an  excessive  burden  of  capital.  Where  a  factory 
and  the  capital  necessary  to  work  it  are  the  unencumbered 
property  of  the  occupiers,  it  may  be  expedient  to  continue 
working  for  a  time  for  little  or  no  profit,  or  at  any  rate  till 
the  profits  become  less  than  would  be  obtained  as  interest 
on  the  price  of  the  factory  if  sold.  Where,  however,  the 
occupiers  are  working  with  borrowed  money,  or  have  to  pay 
a  preferential  rent  or  interest,  they  may  be  unable  to  con- 
tinue, and  it  will  probably  then  be  necessary  for  some  of  the 
capital  to  be  cancelled  to  allow  a  profit  on  the  remainder. 

Assuming  that  a  re-starting  of  the  factory  under  new 
conditions  appears  justifiable,  a  stoppage  may  not  have 
been  altogether  a  disadvantage,  for  there  is  now  an  oppor- 
tunity of  resuming  work  clear  of  past  mistakes  and  engage- 
ments. There  may  indeed  be  a  loss  of  "  goodwill,"  but  this 
depends  greatly  on  the  nature  of  the  trade  and  on  how  far 
profits  have  depended  on  old  connections.  The  value  of  the 
foundations,  attachments,  and  other  accessories  to  plant 
and  machinery  already  installed,  of  course  remains  good, 
and  there  is  the  advantage  that  repairs  and  re-arrangements 
can  be  made,  which  in  a  going  concern  would  be  difficult 
or  impossible.  But  when  machines  have  stopped,  an 
allowance  may  be  necessary  in  the  valuation  to  provide  for 
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risks  or  uncertainties  attending  a  recommencement,  while 
in  a  still  going  concern  the  machinery  might  be  seen  in 
operation.  Most  kinds  of  machinery  are  liable  to  deteriora- 
tion by  remaining  idle  ;  some  kinds  suffer  more  during  such 
a  period  than  by  the  operations  of  working. 

If  a  factory  has  been  engaged  in  a  staple  trade  and  in 
a  suitable  locality,  it  will  almost  certainly  retain  a  sub- 
stantial value,  though  a  favourable  opportunity  may  have 
to  be  awaited  to  obtain  a  purchaser.  The  sale  of  a  factory 
sometimes  discloses  that  it  has  a  value  to  some  persons  for 
reasons  not  affecting  ordinary  purchasers  who  look  only  to 
direct  profit.  Thus,  a  purchaser  may  have  land  or  produce 
in  the  neighbourhood  which  is  enhanced  in  value  by  the 
working  of  the  factory  or  which  would  suffer  loss  by  its 
stoppage  ;  or  he  may  have  some  manufacturing  business 
complementary  to  that  in  question  which  will  work  well  in 
connection  with  it.  A  public  sale  sometimes,  for  reasons 
such  as  these,  elicits  an  unexpected  competition. 

The  stoppage  of  a  factory  may  have  caused  such  loss 
in  its  neighbourhood,  that  the  owners  of  property,  or 
tradesmen  who  have  available  capital  to  invest,  may  be 
willing  to  share  in  the  risk  of  re-establishing  the  business, 
even  with  the  foreknowledge  or  probability  of  only  a  small 
return  in  interest,  because  they  will  benefit  by  the  local 
expenditure  in  wages  and  the  consequent  effect  on  rents  of 
houses,  and  other  direct  or  indirect  advantages. 
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If  the  Machines  in  a  factory  are  appropriate  for  their 
purpose,  then  their  value  will  be  arrived  at  by  adding  to 
their  original  cost  the  expenses  of  installation,  and  deducting 
an  amount  for  depreciation  proportioned  to  their  age  and 
wear,  and  a  further  amount  for  any  actual  repairs  they  may 
require.  It  sometimes  happens  that  a  machine  or  appa- 
ratus has  been  so  strengthened,  improved,  or  added  to,  that 
it  is  really  worth  more  than  when  new. 
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There  is  often,  in  or  about  a  factory,  plant  which  is  so 
old  or  worn  that  it  would  not  bear  removal,  but  which  is 
likely  to  last  for  a  considerable  time  if  left  undisturbed. 
Although  the  necessity  for  renewals  when  this  time  shall 
have  expired  may  be  obvious,  it  is  often  an  advantage  that 
the  immediate  capital-outlay  for  the  purchase  of  the 
factory  is  thus  reduced,  and  the  purchase  of  new  machines 
spread  over  a  term  of  years. 

Sometimes  the  machines  may  be  too  worn  to  do  the 
best  work  in  the  factory,  and  yet  be  useful  for  second-class 
operations.  But  a  distinction  must  be  drawn  between  what 
is  merely  partially  worn  and  what  is  obsolete.  In  trades 
where  new  labour-saving  processes  have  been  introduced, 
the  free  gift  of  certain  machines,  even  though  they  be  in 
good  condition,  would  not  prevent  loss  in  using  them  if  the 
labour  attending  their  use  much  exceeded  that  in  com- 
peting factories,  or  if  they  produced  goods  of  an  inferior 
quality.  Such  machines  should  be  got  rid  of  at  whatever 
apparent  loss. 

Assuming  that  the  factory  in  resuming  work  is  to  be 
employed  in  the  same  business  as  before,  the  value  of  the 
plant  may  be  arrived  at  by  the  same  process  as  in  a  going 
concern,  but  with  this  difference,  that  while  in  the  latter  a 
premium  for  goodwill  may  have  to  be  paid,  there  may  be, 
in  the  case  of  a  factory  that  has  stopped  working,  the  need 
for  some  deduction  to  compensate  for  the  time  which  may 
elapse  before  it  is  all  employed,  and  for  other  risks  that 
must  always  attend  a  new  start. 

If  a  change  is  to  be  made  in  the  kind  of  goods  manu- 
factured, the  value  of  the  plant  to  a  purchaser  will  be 
diminished  by  the  cost  of  any  alterations  needed  to  render 
it  suitable.  Of  course,  a  seller  may  elect  to  refuse  a  price 
so  diminished,  and  may  prefer  to  wait  for  a  purchaser  who 
can  use  the  factory  for  its  proper  purpose.  But  on  the 
other  hand,  if  any  of  the  machines  have  become  obsolete 
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for    their    original    employment,    it   will  generally    be    to 

the   seller's   advantage   to   close    a    bargain    as    soon    as 

possible. 

Value  of  plant  A  new-comer,  if  he  continues  the  same  trade,  will  be 

^'^rTputation!'^'*  largely  guided,  in  estimating  the  value  of  the  plant,  by  the 

reputation  of  the  factory  for  good  work  during  its  previous 

occupancy.     So  also,  if  the  occupiers  have  had  a  character 

for  skill  and  judgment,  plant  chosen  and  arranged  by  them 

will  be  deemed  to  have  a  value  accordingly.     On  the  other 

or  diminished  by  hand,  if  the  stoppage  of  the  factory  is  supposed  to  have 

contrary  cause,     ^^^^  ^^^  ^^  inefficient  management,  the  plant  may  be  liable 

to  disparagement. 

Dismantlement.  If  a  factory  is  Dismantled  the  plant  almost  necessarily 

loses  by  removal,  the  extent  of  the  loss  depending  on  the 
nature  of  the  plant  and  its  mode  of  attachment  to  the 
Foundations  and    premises.     In  the  first  place,  the  capital  sunk  in  foundations 
accessories.       ^^^  attachments  to  the  buildings  is  generally  all  lost ;  and 
from  the  value  which  the  plant  would  then  have  for  re- 
erection  elsewhere,  must  be  deducted  the  cost  of  taking 
down,  and  the  expenses  and  risks  of  removal.     In  the  case 
of  a  self-contained  machine  depending  very  little  on  special 
Loss  by  attachment,  the  removal  may  be  easy  and  the  loss  slight  ; 

removal.  j^  ^^  ^^^^  ^^  machines  or  apparatus  composed  partly  of 

Seepa<re  65.       brickwork,  such  as  boilers  and  furnaces,  the  loss  is  [very 
great  and   only   a   scrap   value   for   the    saleable   part   is 
obtainable. 
Special  machines.         ^  further  depreciation  is  likely  to  occur  if  the  machines 
have  been  made  of  special  form  or  size  to  suit  local  pecu- 
liarities of  land  or  buildings.     Such  special  form  may  in- 
volve not  only  cutting  to  waste  to  allow  of  re-use,  as  in 
Loss  by         the  case  of  shafting,  piping,  and  belting,  but  actual  altera- 
[  alteration.        tions  to  suit  a  new  situation.     Original  simplicity  of  design 
minimises  the  loss  from  such  causes. 

As  a  rule,  that  plantjsells  best  which  is  in  common  use 
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for  many  trades.     Thus,  a  portable-engine  or  an  ordinary       Machines  in 
drilling-machine  or  screw-cutting  lathe  will  generally  find  ^,^3^ 

more  bidders  than  an  air-compressor  or  a  deep-well  pump. 
There  are,  however,  exceptions  to  this  rule,  there  some- 
times being  a  keen  competition  for  special  machines  not 
easily  procurable  new,  such  occasions  arising  oftenest  when       Readiness  of 

the  trade    in    question   is   brisk.      Manufacturers   who   see  second-hand  plant 
^  IS  sometimes 

their  way  to   immediate  profit  by  adding  to  their  plant,         valuable, 
may  be  eager  to  buy  what  is  at  once  available,  when  a      Seepage  150. 
similar,  but  new  machine  could  not  instantly  be  got  ready. 
Thus,  it  is  sometimes  expedient  to  await  a  favourable  oppor- 
tunity for  the  disposal  of  old  plant,  rather  than  to  force  an 
immediate  sale. 

The  minimum  value  of  any  second-hand  plant  is  that     Minimum  and 
of  the  old  material   it   contains,  less  the  cost  of  removal    "^^jdmum  value 
and  breaking  up.     The  maximum  value  is  that  of  a  similar 
article  new,  immediately  obtainable.     In  the  range  between 
these  two  extremes,  the  actual  price  depends  on  collateral 
circumstances.     Thus  there  is  the  locality  of  the  sale.     If    Locality  of  sale- 
it  is  in  a  town  or  district  where  there  are  numerous  persons 
engaged  in  the  same  or  kindred  trades,  there  are  likely  to 
be  more  bidders  than  under  contrary  conditions,  for  a  large 
or  important  sale  is  necessary  to  tempt  purchasers  to  a 
distance.     It  may  even  be  expedient  to  remove  the  plant  Removal  of  plant 
to  a  more  favourable  locality,  or  to  a  dealer's  store,  but  this  ' 

is  generally  expensive  and  is  rarely  adopted. 

The  best  prices   are  generally   offered    by  those   who     Value  to  users 
intend    themselves   to   use  what  they  buy.     Failing  such       *"     eaers. 
purchasers,  the  sale  depends  on  Dealers,  who  buy  to  sell 
again,  and   a  new  set  of  circumstances  determines  price, 
for  a  dealer  requires  an  intermediate  profit.     He  has  also 
to  consider  not  merely   the  cost  of  removal,   but  that  of 
storage,  the  loss  of  interest  while  waiting  for  a  customer, 
the  risk  of  deterioration  by  time,  or  of  improvements  being    scrap  materials, 
introduced  which  will  render  the  plant  he  has  purchased    See  pages  ^i,^^. 
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obsolete,  and  the  ultimate  contingency  of  having  to  realise 
only  the  scrap  or  old-material  value. 

In  a  sale  to  dealers,  the  name  and  reputation  of  the 
original  maker  of  the  goods  have  a  special  value.  For, 
while  the  first  purchaser  sees  the  machine  in  .place  with 
evidence  of  its  having  been  usefully  at  work,  a  chance 
purchaser  from  the  store  of  the  dealer  will  have  to  be 
guided  to  a  greater  extent  by  the  name  or  brand  or  trade- 
mark of  the  maker.  This  circumstance  should  not  be  lost 
sight  of  by  purchasers  of  new  plant,  who  may  with  advan- 
tage choose  what  will  retain  the  best  value  in  case  of  re- 
sale. Contractors  for  public-works  who  buy  plant  for  use 
in  one  contract  only,  and  who,  from  its  commencement,  look 
forward  to  a  re-sale,  in  which  indeed  much  of  their  profit  or 
loss  is  involved,  have  generally  this  circumstance  in  view 
when  they  purchase  locomotives,  steam-cranes,  or  other 
important  plant. 

On  the  other  hand,  dealers  can  sometimes  afford  to  pay 
more  than  users.  They  may  command  a  wider  circle  of 
purchasers  than  are  present  at  the  sale  ;  they  may  know 
of  customers  seeking  what  is  now  offered  ;  or  they  may  see 
their  way  by  a  moderate  expenditure  to  give  a  more  than 
corresponding  improvement  to  their  purchase. 

A  sale  without  reserve  may  involve  heavy  loss  to  the 
sellers,  and  it  is  generally  endeavoured  to  avoid  it  by 
placing  a  reserve-price  on  what  is  to  be  sold.  The  post- 
ponement of  a  sale  is,  however,  rendered  difficult  when  the 
articles  are  heavy  or  cumbrous,  and  when  a  peremptory 
removal  is  necessary.  In  cases  of  this  sort,  as  also  in  that 
of  improper  collusion  among  bidders,  much  depends  upon 
the  ability  and  experience  of  the  auctioneer. 
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CHAPTER   XII. 

THE   VALUATION   OF   LOSSES   BY    FIRE. 


The  principle  of  Fire  insurance,  according  to  the  practice 
of  all  British  offices,  is  that  of  Indemnity,  and  not,  as  in 
the  case  of  either  marine  or  life  insurance,  the  payment  of 
a  fixed  sum  agreed  upon  beforehand.  For  example,  if  a 
factory  which  has  been  insured  for  ;^iooo  be  wholly  or 
partially  destroyed  by  fire,  the  amount  of  the  loss  will  have 
to  be  appraised,  and  only  the  actual  amount  of  loss,  with 
a  maximum  of  ;^iooo,  will  be  paid.  The  assured  have  to 
produce  as  particular  an  account  of  their  loss  as  the  nature 
of  the  case  permits,  according  to  the  terms  of  the  policy ; 
and,  in  the  case  of  a  factory  containing  plant  of  fluctuating 
value,  the  making-up  of  an  equitable  claim  for  loss  by  fire 
needs  considerable  care. 

It  is  often  difficult  after  a  fire  to  make  up  an  exact 
estimate  of  loss.  If  the  books  and  papers  are  preserved, 
invoices  and  other  vouchers  will  probably  be  available  to 
show  the  cost  of  the  plant,  material,  and  stock  as  they 
entered  the  factory.  If  these  vouchers  have  been  lost  in 
the  fire,  then  outside  evidence  from  those  who  supplied  the 
plant  and  goods  will  have  to  be  collected  as  the  basis  of  a 
claim. 

The  value  of  the  property  immediately  anterior  to  the 
fire  is  that  on  which  the  estimate  of  loss  must  be  based, 
and  as  it  is  the  currrent  or  'market  value  of  the  articles 
consumed,  and  not  the  original  price  of  them,  any  rise  or  fall 
of  value  takes  effect,  and  the  assured  is  paid  accordingly. 

O   2 
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Thus  the  question  of  Depreciation  necessarily  arises,  for 
an  insurance  office  does  not  undertake  to  reinstate  or  to 
provide  new  buildings  and  plant  in  the  place  of  old  ones. 
An  analogous  case  arises  in  marine  insurance,  where,  if  a 
ship  be  damaged,  the  underwriters  in  paying  the  cost  of 
repairs  deduct,  unless  the  ship  be  new,  one-third,  on  the 
ground  that  the  substitution  of  new  for  old  material  is  a 
benefit  to  the  shipowner. 

Subject  to  the  total  amount  recovered  not  exceeding 
that  on  the  policy,  the  assured  is  entitled  to  the  value 
of  plant  equipped  as  at  the  time  of  the  fire,  and  therefore 
all  cost  of  foundations  and  attachments,  as  well  as  the  cost 
of  installation,  have  to  be  included.  The  assured  is  also 
entitled  to  the  cost  of  removing  the  debris.  On  these  bases,, 
and  allowing  for  possible  deduction  for  depreciation,  the 
sum  paid  should  be  sufficient  for  the  reinstatement  of  the 
factory.  In  regard  to  deductions  which  may  be  claimed 
by  the  insurance  office  on  account  of  the  worn  condition  of 
the  buildings  or  plant,  the  assured  may  be  called  upon  to 
furnish  information  as  to  the  length  of  time  the  factory 
and  plant,  or  any  part  of  them,  have  been  in  operation  ; 
and  in  this  respect  British  offices  generally  deal  liberally 
with  the  assured. 

Those  who  have  an  old  factory,  and  who  have  written 
off  little  or  nothing  for  depreciation,  may  find  that  the 
sum  recoverable  leaves  them  deficient  of  the  capital  value 
recorded  in  their  books  of  account.  If  any  of  the  plant 
has  become  obsolete,  such  a  fact  will  also  be  taken  into 
account  as  reducing  its  original  value  ;  and  patent-rights 
which  may  have  increased  the  original  cost,  but  which  have 
since  lapsed,  will  not  be  allowed  for. 

On  the  other  hand,  if  it  can  be  shown  that  the  plant 
which  has  been  destroyed  was,  by  reason  of  its  kind  or 
arrangement,  of  greater  value  than  when  first  purchased, 
the  assured   will  be  entitled  to  a  corresponding  compen- 
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sation,  limited  of  course  by  the  total  value  named  in 
the  policy  and  for  which  premiums  have  been  paid. 
Where  plant  has  been  regularly  written-down,  it  does 
not  follow  that  only  the  value  as  so  lessened  can  be 
claimed.     Depreciation   is,    after    all,    but    an    estimate    of  Past  depreoiati 

what    may    be  necessary   to  meet  contingencies,  some  of 

^  -^  ^  See  page  123. 

them  of   a  speculative  kind,   and    as  the    losses  provided 
against  may  have   been  escaped,   a  review  of  all  the  cir- 
cumstances, so  far  as  they  can  be  ascertained,   may  show      Value  may  be 
,.,,,.  ,    .  ,  r       J^ore  than  sho\ 

a  higher  value   than   is  stated  in  accounts  drawn  up  for        in  books  of 

a  different  purpose.     Surveyors  or  engineers  accustomed  accoun  . 

to  the  class  of  property  destroyed  are  generally  employed 
to  appraise  the  loss,  and  in  case  of  dispute,  arbitration  is 
resorted  to,  the  right  to  such  a  mode  of  settlement  being 
generally  reserved  by  the  insurance  office  in  the  policy. 

Sometimes,  the  valuation  is  assisted  by  the  fulness  of  Valuationassist 
the  description  of  the  property  which  has  been  furnished       supplied  by 
to  the  insurance  office  at  the  time  the  policy  was  issued,  assured, 

but  in  the  case  of  a  factory  with  a  constantly-fluctuating 
amount  of  plant,  it  is  seldom  that  everything  can  be  set 
down  in  advance,  nor  can  the  absence  of  such  a  detailed 
•description  bar  the  claim  of  the  assured. 

There   are,  however,   certain   kinds  of  property  which 
must  be  classed  separately,  and  a  maximum  value  set  upon 
them    at  the   time  of  insurance.     Such,  for  instance,  are 
drawings  if  they  exceed  a  trifling  amount,  patterns,  models,      Drawings  ant 
and  moulds,  which  in  the  engineering  and  other  trades  may         separately, 
have   a  special  value.     Not  only  must  a  maximum   total  See  pages  ^%  i( 
value  be  stated,  but  the  insurance  office  will  limit  the  sum 
payable  on  any  one  such  article. 

In  the  case  of  finished  or  partly  finished  goods  in  the     Goods  in  cours 
hands  of  the  manufacturer,  the  cost  of  production  is  the 
measure  of  damage,  exclusive  of  profits  and  without  any 
addition  to  the  cost  for  interest  on  capital  employed  either 
in  plant  or  machinery. 
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One  important  respect  in  which  the  conditions  of  fire 
insurance  differ  from  those  in  marine  insurance  is  in  regard 
to  partial  loss.  Thus,  if  in  the  case  of  a  factory  consisting 
of  one  building,  constituting  one  "risk"  worth  i^  10,000, 
the  owner  chooses  to  insure  it  only  for  i^Sooo,  and  if  part 
of  the  factory  be  burnt  to  the  extent  of  ;^8ooo,  the  insurer 
can,  according  to  the  general  British  practice,  recover  that 
sum,  while  in  marine-insurance  if  only  8-ioths  of  the  total 
value  had  been  covered  only  8-ioths  of  the  partial  loss 
would  be  paid. 

This  rule  of  British  fire-offices  extends  also  to  property 
in  the  Colonies  insured  by  them,  but  as  in  most  Foreign 
countries  the  condition  just  described  as  usual  in  marine 
insurance  prevails  for  fire-risks  also,  British  fire-offices 
generally  adopt  it  in  the  policies  they  issue  in  such 
countries. 

The  British  practice  of  "specific  assurance,"  as  it  is 
called,  does  not,  however,  apply  when  several  buildings  are 
insured  together  in  one  sum.  When  the  property  lies  in 
more  places  than  one,  so  as  to  form  a  plurality  of  risks,  it 
is  required  either  that  a  distinct  sum  shall  be  insured  upon 
the  property  contained  in  every  separate  building  or  place, 
or  that  the  assurance  shall  be  subject  to  the  condition  of 
average,  or  "  average  clause  "  as  it  is  termed.* 

For  instance,  if  a  factory  consisting  of  two  or  more 
separate  blocks  of  buildings  be  insured  in  one  sum  for 
;^5O00,  and  if  one  block  be  burnt,  only  the  proportionate 
value  which  this  one  building  bore  to  the  whole  is  recover- 
able, even  though  its  value  may  be  ;^5ooo.  Were  it  other- 
wise, two  or  more  blocks  of  buildings  might  be  insured 
for  the  premium  of  one,  on  the  presumption  that  the  risk 
was  remote  of  more  than  one  being  burnt  at  the  same  time. 
In  this  respect  rooms  or  workshops  separated  by  fireproof 

*  See    'The  Law  of   Fire  Insurance,'  by    Charles  John  Bunyon,  M.A.> 
Barrister-at-Law.     London  :  Charles  and  Edwin  Layton. 
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doors,  in  the  manner  prescribed  by  the  Building  Acts  for 
structures  of  a  certain  size,  are  deemed  separate  buildings 
and  must  be  separately  insured.  There  are  also  special 
rules  in  this  respect  for  merchandise  stored  in  public  ware- 
houses or  on  wharfs  during  transit. 

It  is  desirable,  for  the  foregoing  reasons,  that  any  con- 
siderable addition  to  or  redistribution  of  the  plant  in 
different  workshops  should  be  notified  to  the  insurance 
office,  even  if  the  value  is  still  within  the  amount  of  the 
policy.  If  such  alterations  have  in  any  way  increased 
the  risks  of  fire,  either  by  circumstances  inherent  in  the 
factory  itself,  or  by  contiguity  to  other  buildings,  then 
the  neglect  of  such  intimation  may  imperil  the  claim  for 
compensation.  Equitable  treatment  may  be  reckoned  on  by 
those  who  are  themselves  acting  fairly,  even  if  the  informa- 
tion they  have  furnished  does  not  fully  come  up  to  the 
conditions  imposed  by  the  insurance  office,  yet  in  many 
cases  difficulties,  which  might  have  been  avoided,  arise  from 
an  insufficient  conformity  to  such  conditions. 

Although,  as  has  been  said.  Indemnity  for  what  has 
been  destroyed  is  alone  recoverable,  and  Reinstatement 
cannot  be  claimed,  the  insurance  offices  always  reserve  the 
option  of  reinstating  instead  of  making  a  money  payment 
if  they  deem  the  estimate  of  loss  to  be  excessive. 

Consequential  damage  for  losses  by  fire  cannot  be 
insured  in  British  fire  offices,  but  some  of  the  under- 
writers at  Lloyd's  who  undertake  fire  risks  arising  in 
connection  with  marine  risks,  will  occasionally  insure  such 
losses.  Such,  for  instance,  are  the  loss  of  time  and  profit 
which  a  fire  may  cause,  and  in  the  same  category  would 
be  the  contract  value  of,  or  the  expected  profit  on,  goods 
which  are  ready  or  in  course  of  preparation  for  delivery. 
If  the  insurer  can  show  that  he  was  about  to  receive  a 
certain  sum  for  goods  which  have  been  damaged  or 
consumed,  such  a  fact,  while  it  may  assist  in   arriving  at 
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the  true  value,  will  not  be  accepted  as  the  basis  of  a  claim 
The  current  wholesale  value  must  be  appraised,  and  it  may 
be  more  or  less  than  the  contract  price. 

The  leading  principle  of  all  fire-insurance  offices  is  to 
afford  no  opportunity  for  the  insured  to  derive  profit  from 
a  fire  ;  and  it  is  for  this  reason  that  profits  on  goods  and 
consequential  damages,  which  are  difficult  to  appraise,  are 
excluded.  To  the  implied  rule,  that  only  tangible  losses  are 
insurable,  there  is  the  exception  of  Rent,  which  as  having  a 
precise  value  that  may  be  defined,  and  that  is  not  so  liable 
as  other  indirect  loss  to  be  varied  after  the  policy  has  been 
issued,  is  insurable.  A  landlord  may  insure  the  rent  he 
would  lose  by  reason  of  a  fire  ;  an  occupier  may  insure  the 
rent  which,  after  a  fire,  may  continue  to  be  payable  under 
the  terms  of  a  lease  ;  and  an  occupier  who  owns  his  factory 
may  insure  the  rent  which  he  might  have  to  pay  for  the 
use  of  another  factory  during  the  reinstatement  of  the  one 
destroyed  or  damaged.  But,  a  maximum  of  one  year's 
rent  is  generally  prescribed,  and,  as  in  the  case  of  direct 
loss  by  fire,  whatever  amount  for  rent  may  have  been  in- 
sured, the  compensation  is  limited  to  the  amount  actually 
lost.  Of  course  when  it  is  desired  to  insure  rent  this  must 
be  specifically  stated  in  the  policy. 
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CHAPTER   XIII. 

TRADE    FIXTURES— BILLS   OF    SALE — DEBENTURES. 


In  the  preceding  chapters,  the  question  of  Fixtures  has  been 
dealt  with  in  regard  to  the  rateable  value  of  factories. 
Similar  questions  may  arise  between  Landlord  and  Tenant, 
or  between  Freeholder  and  Occupier,  or  in  the  sale  or 
transfer  of  a  factory  ;  for,  although  there  are  certain  kinds  of 
factory  plant  which  are  clearly  the  personal  chattels  of  the 
tenant,  and  others  which  as  clearly  pertain  to  the  freehold, 
there  are  often  in  or  about  a  factory  appliances  or  structures 
which  cannot  readily  be  placed  in  either  category. 

Fixtures  attached  to  the  land  either  directly  or  indirectly 
become  part  of  the  freehold,  but  as  has  already  been  shown 
it  is  generally  held,  by  a  relaxation  of  the  law  in  this 
respect,  that  many  of  the  additions  made  for  the  purposes 
of  trade  may  be  removed  by  the  tenant  during  his  term. 
But  the  mode  of  attachment  is  an  important  element  in  the 
case,  as  well  also  as  the  exact  purpose.  Thus  a  boiler 
firmly  built  into  brickwork,  or  a  steam-engine  on  massive 
foundations,  would  be  considered  as  permanent  fixtures, 
while  a  machine  placed  without  fastenings  and  held  in 
position  merely  by  its  own  weight,  or  one  fastened  by 
screws,  allowing  of  removal  without  damage  to  the 
structure,  do  not  generally  become  part  of  the  freehold. 

Disputes  may,  however,  be  best  avoided  by  making 
precise  stipulations  in  the  lease  or  other  agreement.  A 
tenant  may  anticipate  the  necessity  or  desirability  of  making 
additions,   which,  in  the  absence  of  an   agreement  to  the 
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contrary,  might  be  claimed  as  landlord's  fixtures,  and  he 
will,  if  possible,  stipulate  that  he  may  remove  them  at  the 
end  of  his  term,  if  damage  to  the  ground  and  buildings  be 
avoided  or  made  good,  the  option  being  sometimes  left  to 
the  landlord  to  retain;  such  fixtures  on  paying  their  value. 
Where  one  of  several  partners  in  a  factory  is  the  freeholder, 
the  ultimate  right  to  the  fixtures  and  plant  which  have 
been  bought  or  added  at  the  expense  of  the  firm  should  be 
clearly  declared  in  the  partnership  deed  or  agreement  of 
tenancy.  Where  the  additions  or  improvements  so  relate 
to  the  land  or  buildings  that  they  cannot  easily  be  re- 
moved, compensation,  and  not  removal,  may  alone  be 
feasible ;  but  for  such  additions  the  consent  of  the  landlord 
is  generally  necessary. 

The  classification  given  in  Section  5  of  the  Bills-of-Sale 
Act,  though  made  for  a  different  purpose  and  not  binding 
for  any  other,  indicates  very  nearly  the  kind  of  distinction 
which  prevails  in  the  absence  of  agreement  to  the  contrary, 
and  this  same  classification  follows  that  which  was  formerly 
adopted  as  the  basis  of  valuation  for  purposes  of  rating,  and 
still  so  exists  in  some  districts. 

There  is  another  aspect  of  this  question  of  fixtures 
directly  affecting  the  owners  or  occupiers  of  factories,  which 
though  it  has  been  much  simplified  by  legislation,  often 
gives  cause  for  dispute,  namely,  the  respective  rights  of 
Mortgagees  and  unsecured  Creditors  against  the  property 
in  "  trade  machinery  "  of  a  Debtor. 

Until  the  year  1878,  a  judgment  creditor,  or  the  general 
creditors  of  an  insolvent  estate,  often  found,  on  attempting 
to  realise  the  property  of  a  debtor,  that  much  of  the  plant 
and  machinery  which  they  had  looked  upon  as  available  in 
case  of  need  for  payment  of  their  debt  had  been  already 
assigned.  Thus,  while  by  examining  public  registers 
or  the  lists  issued  by  trade  protection  societies,  traders 
are   kept   aware  of   assignments  by   Bills  of  Sale,   it  was 
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repeatedly  found  from  the  uncertainty  of  the  law  in  regard 

to  fixtures,  or  by  the  ingenious  application  or  perversion  of 

the  law,  or  from  the  various  constructions  put  upon  the  law 

by  different  judges  in  the  varying  circumstances  that  arose, 

that    machinery  and  plant  could    be   secretly   pledged   or 

assigned  to  certain   persons,  to  the  exclusion  of  all   other 

creditors.     The  opportunities  thus  afforded  for  fraudulent 

preference  and  for  collusion  between  a  debtor  and  favoured 

creditors,  were  greatly  limited  by  the  "  Bills-of-Sale  Act, 

1878,"  entitled — "An  Act  to  consolidate  and  amend  the 

law  for  preventing  frauds  upon  creditors  by  secret  Bills  of 

Sale  of  personal    chattels."     By  this  Act,  no  assignment 

of  trade-machinery  can    be  made  except  by  a  registered 

bill-of-sale,   and    regarding    these,    the    Act    declares    in 

section  5  : — 

"  5.  From  and  after  the  commencement  of  this  Act  trade  machinery 
shall,  for  the  purposes  of  this  Act,  be  deemed  to  be  personal  chattels, 
and  any  mode  of  disposition  of  trade  machinery  by  the  owner  thereof 
which  would  be  a  bill  of  sale  as  to  any  other  personal  chattels  shall  be 
deemed  to  be  a  bill  of  sale  within  the  meaning  of  this  Act. 
"  For  the  purposes  of  this  Act — 
'  Trade  machinery  '  means  the  machinery  used  in  or  attached  to 
any  factory  or  workshop  ; 
1st.  Exclusive  of  the  fixed  motive  powers,  such  as  the  water- 
wheels  and  steam-engines,  and  the  steam  boilers,  donkey- 
engines,  and  other  fixed  appurtenances  of  the  said  motive 
powers  ;  and 
2nd.  Exclusive  of  the  fixed-power  machinery,  such  as  the  shafts, 
wheels,    drums,    and    their    fixed    appurtenances,    which 
transmit   the    action   of  the   motive-powers   to   the   other 
machinery,  fixed  and  loose  ;  and, 
3rd.  Exclusive  of  the  pipes  for  steam,  gas,    and   water  in  the 
factory  or  workshop. 

The  machinery  or  effects  excluded  by  this  section  from 

the  definition  of  trade  machinery  shall  not  be  deemed 

to  be  personal  chattels  within  the  meaning  of  this  Act. 

^  Factory  or  workshop  '  means  any  premises  on  which  any  manual 

labour  is  exercised  by  way  of  trade,  or  for  purposes  of  gain,  in 

or  incidental  to  the  following  purposes  or  any  of  them  ;  that  is 

to  say, 

{a)  In  or  incidental  to  the  making  any  article  or  part  of  an 
article  ;  or 
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ib.)   In  or  incidental  to  the  altering,  repairing,  ornamenting, 

finishing,  of  any  article  ;  or 
{c.)  In  or  incidental  to  the  adapting  for  sale  any  article." 

It  will  be  seen  from  the  above  clauses  that  steam- 
engines,  boilers,  shafting  and  other  fixtures  are  excluded, 
but  it  must  not  be  assumed  that  they  necessarily  pass  with 
the  freehold.  In  the  absence  of  a  precise  agreement 
between  the  parties,  the  kind,  purpose,  and  mode  of 
attachment  would  have  to  be  considered  ;  as  also,  in  regard 
to  a  mortgage,  would  its  terms  and  all  the  surrounding  cir- 
cumstances. On  the  other  hand,  while  for  the  particular 
purposes  of  the  Bills-of-Sale  Act,  and  to  prevent  frauds 
upon  creditors,  trade-machinery  is  deemed  to  be  personal 
chattels,  it  does  not  follow  that  they  are  so  for  all  intents 
and  purposes,  as  has  already  been  seen  in  the  case  of  rate- 
able value.  Nor  would  the  classification  of  the  Bills-of  Sale 
Act  necessarily  apply  between  mortgagor  or  mortgagee 
where  there  are  no  other  creditors.  Factory  plant  is  of 
such  various  kinds,  and  is  connected  to  the  ground  in  so 
many  ways  that  it  is  difficult  to  lay  down  any  precise  rules 
for  general  application. 

In  1882  was  passed  the  "Bills-of-Sale  (1878)  Amend- 
ment Act,''  which  does  not  affect  the  main  principles  of 
the  original  Act,  but  amongst  other  amendments  adds  in 
sections  4,  14,  and  17,  the  following  : — 

"4.  Every  bill  of  sale  shall  have  annexed  thereto  or  written  thereon 
a  schedule  containing  an  inventory  of  the  personal  chattels  comprised 
in  the  bill  of  sale  ;  and  such  bill  of  sale,  save  as  hereinafter  mentioned, 
shall  have  effect  only  in  respect  of  the  personal  chattels  specifically 
described  in  the  said  schedule  ;  and  shall  be  void,  except  as  against 
the  grantor,  in  respect  of  any  personal  chattels  not  so  specifically 
described." 

"14.  A  bill  of  sale  to  which  this  Act  applies  shall  be  no  protection 
in  respect  of  personal  chattels  included  in  such  bill  of  sale  which  but 
for  such  bill  of  sale  would  have  been  liable  to  distress  under  a  warrant 
for  the  recovery  of  taxes  and  poor  and  other  parochial  rates." 

"  17.  Nothing  in  this  Act  shall  apply  to  any  debentures  issued  by 
any  mortgage,  loan,  or  other  incorporated  company,  and  secured  upon 
the  capital  stock  or  goods,  chattels,  and  effects  of  such  company." 
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It  will  be  seen  from  these  clauses  that  taxes  and  rates  take 
precedence,  as  also  does  rent,  of  claims  under  a  bill  of  sale. 

There  was  until  the  year  1900  the  marked  difference 
between  Debentures  and  Bills  of  Sale,  so  far  as  general  or 
outside  creditors  are  concerned,  that  the  debentures  were 
not  filed  or  registered  in  a  public  office  where  any  one  could 
inspect  them,  and  were  not  therefore  published  in  the  weekly 
lists  that  are  issued  by  private  trade  protection  societies. 
It  is  true  that  under  the  Companies  Act  of  1862,  deben- 
tures, to  be  valid,  had  to  be  registered  in  the  books  of  the 
company  that  issues  them,  the  omission  of  such  registration 
rendering  the  directors  personally  liable ;  and  all  persons 
concerned  could  claim  to  examine  the  register  on  payment 
of  a  fee  of  one  shilling.  Since  1900  however,  a  list  of 
shareholders  and  the  debentures  issued,  with  the  amount 
of  share-capital  paid  up  and  uncalled,  has  to  be  filed 
every  year  at  the  Registry  Office,  at  Somerset  House, 
London,  and  can  be  inspected  by  any  one  on  payment  of  a 
fee  of  one  shilling. 

The  following  extract  from  the  Companies  Act  of  1900, 
63  &  64  Victoria,  chap.  48,  shows  that  there  is  now  full 
information  regarding  debentures  available  to  all  who 
seek  it  : — 

Companies  Act,  1900,  Section  14,  Clause  i.  Every  mortgage  or 
charge  created  by  a  company  after  the  commencement  of  this  Act 
being  either — 

(^.)  A  mortgage  or  charge  for  the  purpose  of  securing  any 
issue  of  debentures  ;  or 

((^.)  A  mortgage  or  charge  on  uncalled  capital  of  the  com- 
pany ;  or 

(^.)  A  mortgage  or  charge  created  or  evidenced  by  an 
instrument  which,  if  executed  by  an  individual,  would 
require  registration  as  a  bill  of  sale  ;  or 

(^.)  A  floating  charge  on  the  undertaking  or  property  of  the 
company, 

shall  so  far  as  any  security  on  the  company's  property  or  undertaking 
is  thereby  conferred,  be  void  against  the  liquidator  and  creditors  of 


Debentures. 
Seepage  115. 


must  be 
registered. 


Companies  Act 
of  1900. 


Mortgages  or 
charge  defined. 


206 


The   Valuation  of  Factories. 


Debentures  void    the  company  unless  filed  with  the  registrar  for  registration  in   the 
imless  registered,    manner   required   by  this  Act  within  2 1   days  after  the  date  of  its 
creation,  but  without  prejudice  to  any  contract  or  obligation  for  re- 
payment of  the  money  thereby  secured. 
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Manufacturers  and  dealers  who  have  Hmited  companies 
amongst  their  customers  may  well  avail  themselves  of  the 
facilities  referred  to  on  page  205  so  as  to  obtain  and  file 
for  reference  all  the  particulars  there  described. 

In  the  case  of  debentures  issued  by  any  incorporated 
manufacturing  company,  the  extent  to  which  the  security 
mortgaged  includes  machinery  and  plant  has  to  be  carefully 
considered  by  all  concerned.  A  debenture  is  supposed 
generally  to  be  a  form  of  mortgage,  but  the  word  is 
applied  to  securities  of  very  different  kinds.  Without  a 
knowledge  of  the  exact  terms  of  a  debenture  it  must  not 
be  assumed  that  it  constitutes  a  first  charge  or  security. 
Debentures  are  in  Great  Britain  issuable  by  most  companies, 
whether  "  limited  "  or  not,  and  in  many  the  powers  in  this 
respect  are  defined  and  restricted  by  general  or  special 
Acts  of  Parliament. 

Some  debentures  mortgage  the  property  of  a  company 
in  a  way  which  affects  greatly  the  security  of  the  general 
creditors,  and  this  in  regard  to  more  than  the  trade  fixtures, 
for  loose  plant  and  tools,  goods  in  course  of  manufacture, 
as  well  as  stock  and  stores  of  every  kind,  may  be  pledged 
to  the  debenture  holder.  Such  debentures  are  often  created 
to  serve  as  security  to  bankers  for  overdrafts,  but  while 
they  serve  this  purpose,  they  tend  also,  to  damage  the 
credit  of  the  borrowing  company,  as  ordinary  creditors  are 
reluctant  to  sell  on  deferred  payments  when  all  assets  are 
already  pledged.  So  strong  sometimes  are  the  special 
debentures  created  to  satisfy  bankers  that  stock  and  stores 
have  to  be  maintained  at  a  certain  level,  and  in  case  of 
liquidation,  an  ordinary  creditor  may  find  that  he  has  been 
supplying  goods  on  credit,  not  for  immediate  use,  but  to 
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maintain  at  a  prescribed  level  the  security  to  the  banker. 
Such  debentures  are  often  so  sweeping  in  their  application, 
that  not  only  are  all  the  material  assets  of  the  company 
assigned  to  trustees  for  the  benefit  of  the  debenture  holder, 
but  the  goodwill  and  in  some  cases  even  the  uncalled  part 
of  the  share  capital  are  included  in  the  assignment.  Such 
■debentures  may  hamper  greatly  the  management  of  a 
manufacturing  company,  for  the  directors  may  be  restrained 
from  selling,  exchanging,  removing,  or  otherwise  dealing  ah  assets 
advantageously  with  the  plant  of  the  factory.  So  also  if 
•debentures  include  assets  of  every  possible  kind  as  above 
•described,  the  credit  of  such  company  may  be  considerably 
restricted.  Care  and  skill  are  necessary  in  the  framing  of 
a  debenture  to  give  a  proper  security  to  the  debenture 
holders,  with  the  minimum  of  restriction  on  the  manage- 
ment. 


incliided. 
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CHAPTER   XIV. 

THE   LOCALITY   OF   FACTORIES. 


See  page  155. 
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In  a  previous  chapter  reference  was  made  to  the  circum- 
stances of  Locality,  which,  apart  from  any  general  estimate 
of  buildings  and  plant,  go  to  determine  the  value  of  a 
factory  for  a  particular  trade.  Whether  or  not  these  cir- 
cumstances should  have  been  considered  in  the  first  establish- 
ment of  the  undertaking,  they  are  obviously  an  important 
factor  in  estimating  value  at  a  change  of  ownership.  What 
was  but  conjecture  or  calculation  before  the  factory  was 
built,  will  now  have  been  tested  by  actual  experience. 

It  is  as  impossible  as  it  would  be  presumptuous  to  set  up 
rules  for  guidance  in  the  infinite  number  of  circumstances 
and  combinations  that  present  themselves,  or  to  say  precisely 
which  are  the  conditions  in  regard  to  locality  and  site  which 
must  determine  value.  It  is  only  attempted  here  to 
enumerate  some  of  the  leading  points  that  should  be  con- 
sidered. It  is  always  dangerous  to  follow  precedent  unless 
dissimilarity  in  the  circumstances  is  also  duly  taken  into 
account  for  what  may  have  proved  of  the  first  importance 
in  one  branch  of  trade,  or  at  a  particular  period,  may  be  of 
secondary  or  no  importance  in  another  case.  It  is  impos- 
sible to  combine  all  advantages  in  any  one  factory  ;  care 
should  be  exercised  therefore  in  observing  due  proportion 
in  estimating  their  value. 

The  choice  of  locality  depends  mainly  on  the  con- 
tiguity to  Material,  Fuel  and  Water,  on  the  cost  of  Trans- 
port, on  the  abundance  of  Labour,  and  on  contiguity  to  the 
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Consumer.  Taxation,  local  rates,  and  other  public  burdens 
have  also  to  be  considered  ;  for  these  vary  in  different 
localities,  and  in  some  cases  it  is  cheaper  to  establish  a 
factory  outside  a  certain  district  or  town. 

The  importance  of  contiguity  to  suitable  materials 
depends  on  their  weight  or  bulk,  on  the  cost  of  carriage, 
and  the  proportion  which  this  bears  to  the  whole  cost  of 
production.  In  trades  where  the  cost  of  material  bears 
a  small  proportion  to  the  total  expenses  of  production,  dis- 
tance may  matter  little  ;  for  instance,  a  maker  of  cutlery 
and  firearms  is  not — other  circumstances  being  favourable 
— weighted  much  even  if  the  iron  and  steel  are  brought 
from  a  considerable  distance. 

A  locality  near  the  material  might  be  chosen  where  the 
latter  was  much  heavier  than  the  finished  products,  as  in  the 
smelting  of  iron,  while  if  the  products  were  also  heavy,  con- 
tiguity to  the  consumer  or  to  a  port  of  shipment  might 
determine  the  choice.  The  effect  which  transport  and 
storage  may  have  on  the  quality  of  the  material  or  finished 
goods  has  also  to  be  considered. 

The  cost  of  Carriage  to  the  port  often  amounts  to  as 
much  as,  or  more  than,  the  freight  by  sea  to  a  distant 
country  ;  and  this  circumstance,  of  course,  is  of  increased 
importance  for  those  commodities  in  which  the  expense  of 
carriage  bears  a  considerable  proportion  to  their  total 
selling  price.  In  Great  Britain  the  favourable  situation  of 
the  coal  and  iron  mines  near  to  the  sea,  allows  manufac- 
tories to  be  established  with  both  the  above  advantages, 
but  nearness  to  a  port  is  not  always  best  for  an  inland  trade. 

Factories  are  often  established  in  the  neighbourhood 
of  ports  at  which  the  materials  for  manufacture  arrive ;  or 
the  factories  having  been  established,  the  materials  come 
there.  Thus,  for  example,  there  are  sugar-refineries  on  the 
Clyde,  seed-crushing  mills  at  Hull,  jute  factories  at  Dundee, 
cotton  mills  in  Lancashire,  and  metal  refineries  at  Swansea. 
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Engineering  works  are  established  to  supply  the  necessary 
machinery  for  these  various  trades.  But  whether  the 
factories  follow  the  cargo,  or  the  cargo  the  factories,  cheap 
freights  inward  depend  upon  the  vessels  obtaining  return 
cargo,  and  when  this  facility  is  wanting  the  materials  are 
burdened  with  higher  freights.  The  docks  at  Barrow  have 
proved  unremunerative  for  this  reason.  The  docks  and 
railway  accommodation  at  Middlesbro'  afford  equal  facilities 
for  the  importation  of  ore  and  for  the  exportation  of  finished 
steel  and  the  other  manufactured  goods  of  the  midland  and 
northern  counties. 

While,  however,  the  contiguity  to  a  port  may  be  ad- 
vantageous where  the  goods  are  heavy,  and  may  more 
than  compensate  for  drawbacks  which  the  locality  may 
have  in  other  respects,  the  choice  and  value  of  any  par- 
ticular port  depend  on  various  conditions.  Where  the 
goods  are  shipped  in  large  quantities,  as  is  often  the  case 
with  coals,  iron,  or  railway  material,  a  vessel  may  be  sent 
to  the  nearest  port  to  fetch  the  cargo  instead  of  the  cargo 
being  sent  to  a  port  which  suits  the  vessel.  Even  where 
the  goods  offered  are  not  sufficient  to  fill  a  vessel,  they  may 
be  enough  to  induce  a  shipowner  to  send  his  vessel  to  call 
at  a  particular  port  to  fetch  them,  to  complete  a  cargo  com- 
menced or  finished  elsewhere.  Mail  steamers  whose  port 
of  departure  is  London  or  Southampton  will  be  sent  to 
Middlesbro',  Antwerp  or  Hamburg  for  the  first  and  heavy 
part  of  their  cargo. 

A  port  or  harbour  must  be  suitable  for  the  particular 
trade  and  for  the  vessels  which  go  to  the  foreign  countries 
whose  commerce  is  desired.  Thus  there  must  be  sufficient 
draught  of  water,  safe  navigation,  railway  communications^ 
facilities  for  wharfage  and  handling  of  goods,  and  moderate 
dues.  In  regard  to  the  export  of  manufactured  goods 
there  must  be  inducements  for  vessels  to  enter.  Such 
inducement  may  be  in  the  abundance  and  variety  of  goods 
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to  be  exported,  but  if  it  be  a  brisk  import  trade  which  brings 
vessels  to  the  port,  it  may  be  an  advantage  to  a  manufac- 
tory that  its  products  afford  the  only  available  outward 
cargo  ;  as,  in  the  absence  of  competing  cargo,  low  rates  of 
freight  outward  may  be  obtained. 

Before  the  time  of  steamships  and  railways,  much 
capital  was  expended  on  ship  canals,  as  at  Gloucester  and 
Exeter,  and  on  the  canalisation  of  rivers,  as  in  Holland 
and  Germany.  These  improvements  brought  coal  and 
material  to  local  factories  and  carried  the  manufactures  to 
the  ports.  The  construction  of  the  Manchester  Ship-canal 
affords  a  notable  example  of  a  direct  aid  to  manufacturers. 
The  rental  from  factory-sites  and  long  water-frontage  is 
likely  to  form  a  greater  source  of  revenue  than  the  canal 
dues.  The  Trafford  Park  Estate  adjoining  is  laid  out 
with  ample  space  for  factories,  all  of  which  have  available, 
on  moderate  terms,  connections  with  railways  and  inland 
canals,  and  with  also  a  cheap  supply  of  electric  power  from 
central  generating-stations. 

Some  trades  indeed  depend  entirely  on  cheap  rates  of 
freight,  only  rendered  possible  by  the  necessities  of  the 
shipowner.  Thus,  ores,  iron,  and  other  rough  goods  are 
carried  from  Europe  to  New  York  at  very  low  rates  because 
ballast-cargo  is  wanted  and  because  the  American  tariff 
limits  the  import  of  general  merchandise.  So  also  iron  ore 
is  shipped  at  Lisbon,  and  brimstone  from  Sicily,  at  low  rates 
to  the  United  States.  The  real  cost  of  freight  is  in  these 
cases  partly  paid  by  the  shippers  of  light  goods  westward, 
but  mainly  by  the  shipper  of  produce  from  America,  who 
must  pay  enough  to  remunerate  the  shipowner  for  the 
double  voyage.  On  the  other  hand,  if  there  is  not  much 
inward  trade,  then  an  abundance  of  outward  cargo  may  be 
necessary  to  attract  vessels.  Therefore,  although  vessels  to 
any  foreign  country  may  sail  indifferently  from  any  British 
port,   it   has   become   the   custom,   either   because   of  the 
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exigencies  of  the  homeward  trade,  or  because  certain 
harbours  are  suitable  for  the  vessels  in  question,  or  for 
other  economical  reasons,  that  particular  trades  or  destina- 
tions are  associated  with  particular  ports  of  departure,  and 
factories  connected  with  these  trades  are  established  in  the 
vicinity. 

Perhaps  there  is  no  better  instance  anywhere  of  the 
localisation  of  a  trade  than  that  of  the  manufacture  of 
Portland-cement  in  the  neighbourhood  of  London,  on  the 
rivers  Thames  and  Med  way.  The  chalk  and  clay  from 
which  the  cement  is  made  are  found  close  together,  on  or 
near  the  river  bank,  and  yet  quite  separate,  so  that  the  pro- 
per proportions  can  be  exactly  measured  ;  the  by-product 
coke  from  the  large  gas-works  of  London,  also  on  the  river- 
side, affords  a  cheap  and  plentiful  supply  of  suitable  fuel  ; 
and  the  situation  of  the  factories  allows  the  cement  to  be 
loaded  into  barges,  coasting  vessels,  and  export  ships  at  a 
trifling  expense.  As  vessels  leave  London  for  almost  all 
foreign  ports,  the  cement  as  weight  or  ballast-cargo  has  the 
advantage  of  very  low  freights,  while  the  chalk  from  the 
Thames  is  taken  by  the  collier-steamers  returning  north  at 
ballast-rates  to  the  cement-works  of  Hull  and  Newcastle. 

Inland  Water-carriage  affords  many  advantages,  as  goods 
once  embarked  may  be  carried  long  distances  at  a  much 
less  cost  than  by  road  or  railway ;  and  in  case  of  bulky, 
heavy,  or  fragile  goods  the  risks  of  carriage  are  generally 
less.  For,  however  much  competition  or  other  causes  may 
reduce  rates  of  railway  freight,  the  bare  cost  of  haulage 
must  at  least  be  paid.  Canals  and  navigable  rivers  can 
generally  compete  with  railways  in  the  cheapness  of  carriage, 
except  when  a  very  prompt  delivery  is  of  great  importance. 
The  advantages  of  canal  carriage  are,  however,  often  re- 
stricted by  their  narrow  gauge  and  neutralised  by  artificial 
restrictions,  as  for  instance,  when  they  are  controlled  by  the 
railway  companies. 
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Not  only  are  freights  to  be  considered  but  customs 
duties.  Freedom  in  this  respect  and  the  absence  of  custom- 
house restrictions  and  delays  have  been  a  great  advantage 
to  British  manufacturers  in  competition  with  less  favoured 
nations.  The  impediments  elsewhere  have  proved  so  serious 
in  international  competition  that  relaxations  have  had  to  be 
made  at  ports  like  Antwerp  and  Hamburg,  where  goods  are 
manufactured  or  the  earlier  processes  performed  in  works 
erected  in  large  bonded  areas.  In  another  way,  materials 
and  goods  are  dealt  with  in  transitu  in  the  large  British 
ports  of  Hong-Kong  and  Singapore  and  partially  also  at 
the  Dutch  port  of  Batavia.  These  facilities  go  largely  to 
compensate  for  the  absence  of  the  primary  advantages  of 
materials  and  local  customers. 

Cartage  is  a  serious  item  of  expense  in  some  trades,  and 
may  be  onerous  enough,  if  competition  arises  with  other 
factories  more  favourably  situated  in  this  regard,  to  stop 
the  business,  or  to  absorb  nearly  all  of  what  without  the 
cartage  would  be  a  remunerative  profit.  Thus,  an  iron 
foundry  at  the  top  of  a  hill,  or  at  a  distance  from  a  railway 
station,  is  heavily  burdened  in  regard  to  the  cartage  of  pig- 
iron,  coal,  sand,  and  castings.  Even  a  small  distance  may 
render  necessary  the  keeping  of  horses  and  carters,  as  well 
as  an  expense  of  loading  and  unloading,  which  would  be 
avoided  if  the  factory  were  situated  on  a  railway  siding  or 
canal.  Sometimes  the  expense  lies  not  in  constant  cartage 
but  in  the  occasional  moving  of  very  heavy  goods,  as  where 
a  boiler-maker,  or  marine  engineer,  or  locomotive-builder 
may  have  to  hire  special  teams  of  horses  to  drag  heavy 
loads  to  a  wharf  or  railway  station.  Cases  of  this  sort  are 
rapidly  diminishing  by  the  closing  of  unprofitable  factories 
or  by  the  opening  of  new  railways,  or  by  the  use  of  steam- 
lorries,  cheap  motor-wagons  or  wire-rope  transporters. 

But  while  cartage  may  be  saved  by  building  a  factory 
immediately  on  the  railway,  canal,  river,  or  harbour  which 
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serves  for  transport,  the  convenience  offered  should  not 
be  over-estimated  and  allowed  too  great  a  weight  against 
the  opposing  advantages  of  another  site.  The  proportion 
which  the  expense  of  cartage  bears  to  the  total  cost  of  pro- 
duction and  delivery,  differs  of  course  with  the  nature  of 
the  trade.  A  manufacturer  of  light  and  valuable  goods, 
if  there  be  the  general  advantages  of  railway  or  canal 
carriage  into  the  town  or  district,  might  find  no  sufficient 
inducement  in  the  saving  of  cartage  to  draw  him  from  an 
otherwise  desirable  site  to  one  adjoining  a  railway. 

A  manufacturer  can  load  and  pack  his  goods  more  care- 
fully or  systematically  at  a  railway  siding  in  or  adjoining 
his  own  factory  than  would  be  feasible  at  a  common  railway 
station,  and  in  the  case  of  heavy  goods  can  utilise  special 
cranes  of  the  factory  which  do  not  exist  at  the  station. 
Railway  companies,  however,  do  not  always  allow  a  reduc- 
tion of  charges  corresponding  to  the  duties  of  which  they 
may  be  so  relieved.  Narrow-gauge  rail-tracks,  wire-rope 
transporters  and  distributing  conveyers  for  carrying  coal 
and  ores  have  largely  diminished  these  difficulties. 

The  utilisation  of  Waste  Products,  which  are  necessarily 
localised,  often  determines  the  position  of  a  factory  ;  or  the 
profits  of  the  factory  itself  may  depend  upon  the  sale  of 
its  own  by-products.  Thus,  in  large  cities,  factories  find 
profitable  employment  in  dealing  with  various  kinds  of 
refuse  ;  and,  if  coal  be  cheap,  old  scrap-iron  may  be  worked 
up  into  new  iron  bars,  while  similar  factories  in  less  populous 
places  would  be  quite  unremunerative.  Illuminating-Gas 
can  be  made  cheaply  when  the  coke,  pitch,  oil,  and  ammonia 
find  a  ready  sale ;  and  as  these  sell  best  in  considerable 
quantities,  large  cities  like  London  have  an  advantage  in 
the  lower  price  of  gas. 

Contiguity  to  the  Consumer  is  the  circumstance  that 
determines  the  locality  of  most  factories,  especially  those 
of  moderate  extent.     There   are  certain    trades    that   are 
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always  necessary,  and  unless  there  be  special  difificulties 
in  obtaining  material  or  workmen,  factories  become  estab- 
lished as  the  population  reaches  a  certain  point.  This 
contiguity  to  the  consumer  is,  in  such  cases,  of  greater 
importance  than  contiguous  material,  for  the  convenience  Contiguity  to 
to  the  purchaser  of  ready  conference  with  the  manufacturer, 
of  examination  of  the  goods,  and  of  speedy  delivery,  may 
outweigh  the  mere  saving  in  money  which  purchasing  from 
the  more  distant  factory  might  allow.  The  more  successful 
or  enterprising  of  such  local  manufacturers  gradually 
acquire  a  trade  with  distant  towns  or  with  foreign  countries ; 
and,  as  the  local  customers  thus  become  of  less  importance 
the  question  of  removal  to  a  locality  more  favourable  for  a 
wholesale  or  export  trade  arises.  Sometimes  manufacturers 
combine  both  methods,  by  retaining  their  offices  and  a 
small  factory  in  the  town  where  they  are  known,  and  esta- 
blishing their  principal  factory  in  a  more  suitable  place. 

Skilled  Workmen  may  generally  be  best  obtained  in  Skilled  workmen 
localities  where  there  is  a  congregation  of  similar  or  kindred 
trades,  as  numerous  factories  create  a  good  labour  market 
and  induce  workmen  to  seek  employment  there.  Such  a 
congregation  of  factories  also  brings  purchasers  to  the 
locality. 

It  is  expedient  sometimes,  in  the  case  of  certain  trades, 
to  choose  a  locality  remote  from  a  town,  because  labour  may 
be  obtained    cheaply  there,  or  because   the  workmen  are      Cheap  labour 
less  influenced  by  trade  unions  ;  but  skilled  workmen  not  towns. 

unfrequently  dislike  factories  remote  from  large  towns,  and 
prefer  places  where  comforts  and  amusements  are  more 
abundant.  A  site  otherwise  desirable  may  be  rendered 
useless  for  lack  of  Workmen's  Houses,  and  if  these  have  to  Workmen's 
be  built  for  the  purposes  of  the  factory  the  capital  expen- 
diture becomes  greatly  increased.  An  expenditure  for 
workmen's  houses  often  proves  a  profitable  investment 
of  capital ;  but  if  the  houses  depend  entirely  on  the  new 
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industry  for  tenants,  a  heavy  pledge  for  its  continuance  is 
added  to  the  general  risks. 

Contiguity  to  Subsidiary  Trades  is  sometimes  of  more 
consequence  than  at  first  appears.  Thus,  if  a  Birmingham 
gun  factory,  a  Sheffield  cutlery  works,  or  a  Nottingham 
lace  mill  could  be  transported  with  all  its  workmen  to  a 
district  where  materials  were  plentiful  and  a  demand  brisk 
for  the  commodities,  but  where  no  other  similar  factory 
existed,  it  might  fail  for  want  of  the  preliminary  trades 
which  perform  cheaply,  because  exclusively,  the  earlier 
processes  with  the  raw  material  or  certain  finishing  processes 
usually  performed  separately.  They  would  suffer  also  for 
want  of  the  adjunct  or  contributory  trades  for  repairs  and 
renewals,  and  for  want  of  the  various  minor  purveyors  who 
surround  the  numerous  similar  factories  in  the  original 
district,  but  which  a  single  factory  could  not  alone  support. 
In  other  words,  this  subdivision  of  labour  requires  a  large 
trade  and  a  busy  population  ;  thus  industries  needing  such 
contributory  trades  are  difficult  to  transplant. 

Iron,  steel,  or  clay  works  are  sometimes  established  on 
mineral  fields,  subject  to  subsidence  and  other  damage  from 
underground  mining  operations.  The  value  of  land,  works 
or  factories,  may  be  diminished  by  the  risk  of  such  damage 
Mining  rights,  or  by  the  liability  to  pay  for  way-leave  or  damages  to 
neighbouring  landowners  or  occupiers. 

The  mineral  rights,  which  are  often  quite  separate  from 
the  ownership  of  the  land,  do  not,  however,  include  the 
right  to  let  down  the  surface,  even  if  compensation  be 
offered,  unless  this  contingency  is  specifically  included  in 
the  title. 

Water  is  necessary  to  most  trades,  Quantity  being  im- 
portant in  some  cases,  as  for  washing  ores  or  refrigerating ; 
Quality  in  others,  as  for  paper-making  and  brewing  ;  while 
the  Pressure  from  elevated-reservoirs  or  from  rapid  streams 
Water-power,     is  valuable  as  power.     The  Water-power  of  rivers  or  water- 
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falls  is  in  some  cases  used  with  advantage  instead  of  fuel- 
power,  and  where  a  gratuitous  source  is  available  such 
an    alternative   is    worth    consideration.      But   where   coal 

is  cheap,  as  in  Great  Britain,  it  is  only  in  rare  cases  that    Value  restricted 

11  r  11  i       1        1       1  .        ^y  cheaper  fuel- 

the  advantages  of  water-power  balance  the  drawbacks  to  its 

use.  Thus,  the  locality  may  be  inconvenient  ;  and  if  in 
order  to  utilise  water-power,  a  factory  has  to  be  built  in 
a  place  badly  situated  for  materials,  transport,  subsidiary 
trades,  workmen's  houses,  or  customers,  such  power, 
even  if  costing  nothing  in  money,  may  be  dearly  bought. 
In  order  to  render  water-power  available,  considerable 
expense  in  dams,  reservoirs,  conduits,  and  sluices  may  be 
necessary ;  and  the  expense  of  these  may  quite  outweigh 
the  capitalised  equivalent  of  fuel  consumed  in  a  steam- 
engine.  Tidal  ponds  with  sluices  for  turbines  or  water- 
wheels,  were  tried  as  long  ago  as  1850  on  the  large  area  of 
marsh  land  below  London,  but  were  found  unremunerative. 

If  transmission  of  cheap  water-power  by  electricity  is 
<:onsidered,  the  distance  to  be  traversed  on  the  one  hand, 
and  the  cost  of  competing  fuel  on  the  other,  may  render 
the  water-power  unremunerative.  It  is  for  this  reason  that 
in  South  Africa  the  water  force  of  the  famous  Victoria 
Falls  on  the  Zambesia  river  cannot  be  utilised  at  the  Rand 
mines  500  miles  distant,  because  local  coal  is  purchasable 
there  at  low  prices. 

It  is  for  the  above  reasons  also  rather  than  from  in- 
herent difficulties  that  the  further  utilisation  of  tidal-forces 
is  postponed. 

There  is  no  lack  of  experience  in  regard  to  it. 

The  tide  in  the  River  Thames  from  the  sea  to  above 
London  and  Westminster  has  a  daily  range  of  about  17  feet, 
and  for  centuries  past  has  been  availed  of  without  any  other 
propelling  power  unless  expedition  is  needed,  and  merchan- 
dize is  conveyed  up  and  down  the  river  in  barges  to  the 
extent  of  thousands  of  tons  daily. 

Water-power    is    liable    to   stoppage    in    dry   seasons  ; 
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and  if  a  supplementary  steam-engine  has  to  be  provided 
much  of  the  advantage  of  the  water  is  lost.  It  is  also  liable 
to  diminution  by  operations  of  drainage,  or  increased  con- 
sumption higher  up  the  stream,  involving  possible  disputes. 
The  above  remarks  do  not  touch  on  the  question  of  the 
local  distribution  by  the  accumulator  or  other  hydraulic 
system,  of  power  produced  by  a  steam-engine  or  other 
original  motor,  nor  of  water-power  from  elevated  sources 
brought  in  pipes,  as  from  the  Alpine  slopes  of  Italy  and 
Switzerland. 

Contiguity  to  Fuel  or  Water  Power  may  be  absolutely 
necessary  to  allow  of  competition  with  rivals  similarly 
favoured,  but  fuel  is  so  cheap  in  Great  Britain  that  except 
in  metallurgical  or  chemical  manufactures  the  cost  does 
not  greatly  affect  the  choice  of  locality  if  other  circumstances 
be  favourable.  In  the  smelting  of  iron  and  other  ores, 
contiguous  coal  is  generally  of  more  importance  than  con- 
tiguous ore. 

In  smelting  and  other  metallurgical  trades,  the  exclusion 
of  countries  having  no  coal  is  likely  to  be  modified  by  the 
modern  inventions  which  allow  heat  to  be  generated  by 
electricity.  The  cost — hitherto  prohibitive — of  this  process 
is  becoming  cheaper.  In  countries  like  Switzerland  and 
Northern  Italy,  where  there  is  a  constant  supply  of  pressure- 
water  from  melting  snow  or  other  high-level  sources,  these 
supplies  are  likely  to  become  still  more  valuable  for  electro- 
metallurgical  and  electro-chemical  processes. 

Fuel  may  be  transported  20  miles  or  more  in  the  form 
of  Producer-gas.  The  value  of  land  or  sites  for  factories 
is  enhanced  where  such  supplies  are  available.  Natural 
gas  has  been  conveyed  under  pressure  still  greater  distances 
in  the  United  States  for  use  in  furnaces  and  kilns  and  even 
as  fuel  for  steam  boilers. 

The  advantages  afforded  by  Electricity  for  transmitting 
power  long  distances  and  distributing  it  in  factories  have 
already  been  described. 


INDEX 


PAGE 

Accountants  and  auditors   ..      ..  72 

versus  engineei"s 1 1 

Accounts,  Local  Authorities  5,  9,  125,  141 

railway         14 

Account,  sunk-capital       31 

suspense       20 

Acts  of  Parliament,  expenses  of      ..  55 

Advertising  and  goodwill,  value  of..  163 

expenses      60 

Aerial  electric  cables         93 

African  gold  mines,  tax  on       . .      . .  32 

Allotting  charges  difficult         . .      . .  25 

Alterations,  loss  because  of      ..      ..  192 

Alternating  machines,  electric          ..  91 

American  bonds,  railway  ,.        14,  I7j  1 15 

American  locomotives       78 

Ammonia  recovery  plant 48 

Amortization  of  forests  and  quarries  108 

of  mines       33,  107 

Analysis  discloses  obsolete  methods  54 

of  expenditure 123 

of  profit  and  charges 54 

Annual  drawings  of  debentures        . .  117 

reports  of  plant 73 

review  of  rates 74 

valuation  inconvenient      ..      ..  35 

Antiquated  buildings         49 

plant 184 

Antwerp,  port  of       213 

Armoured  cables,  electric         ..      ..  95 

Appeals  against  income  tax      . .      . .  28 
Appraisement  of  fire  losses       ..          I95~9 

Arsenal  plant      2 

Articles  of  Association  filed     ..      ..  1 17 

Assessments,  income-tax 81 

Assessors,  rating        186 

Assignment  of  factory  plant     ..      ..  202 
Assurance,  leasehold         ..      ..       36,  124 

Atlas  Assurance  premiums       ..      ..  125 

Auctioneer's  sale  of  plant         ..      ..  194 


Audit  by  independent  auditor..  ..  145 

Auditors  and  accountants         ..  ..  72 

investments  approved  by  . .  . .  50 

municipal ..  7 

Automatic  stoking  machines    ..  ..  85 

Average  clause,  fire  insurance..  ..  198 

of  numerous  machines       . .  . .  80 

rates  of  writing  down         ..  ..  35 


Bad  debts,  reserve  against..      ..  45 

Back  dividends,  railway 1 15 

Ballast  cargo       211,  213 

Ball-bearings,  economy  of        . .      . .  88 

Bankers,  liens  to        117 

security  for 117 

Basic-process,  steel ..  46 

slag  by-product 48 

Batavia  as  a  port        213 

Belt-driving  by  electric  motors        ..  91 

Bessemer  invention  results        ..      ..  46 

Betterment  on  plant loi 

American  railway      16 

Bills  of  sale         201,204 

Bills  of  Sale  Act  of  1878 203 

Bills  of  sale  and  debentures      . .      . ,  205 

Blast-furnaces 34j  83 

Blowing-engines         34 

Boilers  and  furnaces 102 

and  steam  pipes,  losses  from    ..  161 

composed  of  tubes      85 

depreciation  of 84,  85 

inspectors  of        85 

kind  and  arrangement  of  . .      , .  87 

multitubular        85 

renovated  and  exported     . .      . .  85 

re-tubing  of         85 

second  hand        85 

tubulous       85 

Bonds,  American  railway         ..      ..  14 


220 


The  Depreciation  of  Factories, 


PAGE 

Bonus,  on  life-insurance loi 

on  sales  or  gross  profits      ..    112,  1 13 

profits 41 

to  managing  partner 113 

Book  value  of  plant 71 

Borrowed  capital,  cause  of  failure  ..  189 

for  factories         ..      ..      1 1 7,  153 

Borrowing  powers,  U.S.  Rys.   14,  17,  153 

and  sinking  funds       144 

of  Local  Authorities 145 

Brand  or  trademark 62 

Brick  buildings,  depreciation  . .      . .  68 
British  and  U.S.  methods  compared  14,  78 

Building  Acts  and  fire  insurance      , .  199 

Buildings,  antiquated        49 

average  rate  for 69 

demolition  of      65 

depreciation  of    ..      ..       63,68,  120 

painting  of 68 

repairs,  income  tax  on       . .      . .  28 

rough  usage  of 68 

sinking  fund  for 69 

sometimes  an  encumbrance       ..  155 

wood,  decay  of 69 

Buried  electric-cables        76 

By-laws,  municipal 9 

By-products,  cargo 212 

factory          188 

gas-works 24,  48 

mines 188 

steel     48 

Cables,  aerial 93 

armoured     95 

concentric 94 

costly  to  remove         ..      ..  95 

electric         93 

scrap  value  of     . .      . .         03,  96 

underground       94 

Canal  carriage 212 

Canals  and  railways,  rating  of..      ..  185 

Cancelled  debentures        loi 

Capital  borrowed  for  factories . .      ..  189 

interest  paid  out  of 19 

locked  up 114 

outlay  in  factories       151 

proportion  written  off        ..      ..  53 

reduced,  rental  increased  ..      ..  122 

risks  of  inflating 102 

uncalled       117 


PAGE 

Capital  value,  rating  based  on . .      ..  186 

Capitalist  partner        113 

Carriage  by  canal  limited 212 

of  heavy  goods 209 

to  shipping- port ..      209 

Cartage        214 

systems  of 100 

to  and  from  factories 213 

Catalogue  engraving  blocks      . .      , .  99 

patterns        99 

Central  power  stations,  electric        . .  88 

Changes  insured  against 46 

Changing  owners        16 

Chemical  inventions 48 

Chimneys,  demolition  of 65 

discarded 46 

expensive 184 

steel      70 

Classification,  example  of 55 

for  writing  off 54 

Cheaper  coal  for  gas  making    . .      . .  24 

Cheap  buildings 68 

construction  railways 16 

labour  remote  from  towns         ..  215 

structures 69 

Cleaning,  painting,  oiling 79 

Coal  and  iron  near  seaports      . .      . .  209 

economy  in  boilers      87 

fuel  often  wasted         87 

Collieries,  capital  butlay  in       ..      ,.  150 

disused         150 

opening  out  of 106 

profits  of,  limits  of     ..              ..  150 

wasting  values  of        105 

Colliery,  pit-sinking,  tax  on     ..      ..  31 

earnings,  income  tax  on     . ,      . .  32 

Coltness  Iron  Co.,  income  tax,.      ..  31 

Commutators,  electric        90 

Companies  Act  of  1900     ..      ..     167,205 

Concessions,  municipal      104 

wasting  value  of 104 

Concussion  and  impact      77 

Conductors,  electric 93 

Companies,  promotion  of 164 

Compound  interest  on  savings . .      . .  1 24 

Compressed-air  transmission  by       ..  47 
Compulsory  purchase  of  factory       156-157 

Consequential  losses,  fire 199 

Consumer,  contiguity  to 215 

Contingencies,  reserves  for        . .      . .  6 

Continuous  dynamos 90 


Index. 


221 


PAGE 

Contractor's  engines,  second-hand  ..  86 

locomotives          86 

plant,  re-sale  of 194 

Copper  and  brass,  sale  of  old   ..      ..  75 

cables,  scrap  value  of         . .       . .  93 

conductors,  wasting  of       , .      , .  90 

electrolytic 93 

scrap,  electrical 97 

scrap 96 

Copyrights  and  patents      99 

Corrugated  iron  buildings         ..      ..  69 

Costly  plant,  cause  of  failure    ..      ..  152 

repairs 73 

Cotton-spinning  factories,  rating      ..  183 

Covenants,  partnership     1 13 

Cranes,  economical  use  of         ..      ,.  151 

electric  motors  for      92 

in  factories,  saving  by        . .      . .  151 

special 214 

Creditors  and  mortgagees 202 

Customary  ports 211 

Dealers  in  old  plant     193 

sale  of  scrap  to 96 

Debentures 35 

and  Bills  of  Sale         . .      . .  205-6 

annual  drawings  of 1 17 

cancelled      loi 

company       6 

foreclosure  rights        I17 

investment  in       115 

railway         14*  II5 

redeemable 117 

redemption  of     ..     ' 50 

register  accessible      167 

registration  of 205 

second 117 

terms  of,  vary     n6 

valuations  for      1 15 

Debt  repayment.  Local  Authorities  141 

Debtors,  fraudulent  preference  of   . .  203 

Department  managers       73 

Depreciation,  additions  neutralise   ,.  121 

and  income-tax 28 

and  life  assurance  compared     ..  123 

and  reserve  kept  separate . .      . .  42 

based  on  output 34,  8  3 

on  valuation        52 

before  profit        43,  123 

defined         i 


PAGE 

Depreciation,  diagrams  illustrating  120,  126 
example  for  thirty  years    ..      ..      120 

excessive      114 

for  terms  of  years        128 

included  in  rent 169 

inclusive  rates      96 

in  fire  losses         196 

in  Local  Public  Works      ..      ..      141 

neglected      112 

object  of      33 

objected  to 10 

of  electric  plant 81,89,95 

of  horses      100 

of  land 63 

of  loose  tools       ..       97 

of  machinery       77,  123 

of  plant        121 

of  steamships       68 

on  severity  of  working       . .      . .        54 
percentage  on  capital         . .      . .       53, 

prescribed  rates  of      52 

rates  for  terms  of  years      26,  119,  127 

serves  as  reserve 40 

systems  vary        81 

Deterioration  of  plant  and  machinery  77 
Development  outlay,  mining  . .  . .  33. 
Diagrams  of  depreciation  rates       119,  126 

Dilapidations  and  waste 113. 

Disguising  real  profits        21 

Dismantling  of  factories  ..  64,  162,  192 
Distribution  of  power-gas  . .  . .  24 
Dividend  paid  from  reserve  ..  ..  114 
Dividends,  equalisation  of        . .      . .        45 

fictitious       49. 

stock 42,  loi,  115 

Division  into  classes 54 

Dockyards  and  arsenals 2 

Drawings  and  patterns,  value  of      99,  167 

fire-insurance  of 197 

Dull  trade,  no  measure  of  value  ..  152 
Dust  injures  electric  machines  , .      ..       90 

Dynamo-generators 89 

Dynamos,  durability  of 90 

Dynamos,  rewinding  of 90 

Earning  capacity,  measure  of  value  1 56 

Earning  power  exhausted 113 

Earnings  in  lean  years       19 

undeveloped        25 

Economics  disguised         4a 


222 


The  Depreciation  of  Factories, 


PAGE 

Efficiency  proved  by  working  . .      . .  74 

Electric  cables,  aerial        93 

armoured      95 

depreciation  of    ..      ..  96 

how  made 94 

underground        ..      ..  94 

central  station 49 

companies'  depreciation    ..      .,  57 

current,  sale  of 1 70 

driven  machines 83 

driving          161 

rolling  mills         92 

dynamos       89 

alternating 91 

continuous 90 

lighting  versus  gas      24 

works  purchased         . .      . .  1 59 

machines  injured  by  dust  ..      ..  90 

meters ..  90 

motors 89,  90 

belts  or  gearing 9 1 

for  cranes 92 

on  railways 92 

overload       92 

power,  advantage  of 49 

companies 83 

economy  of 87 

prices 83 

stations         88 

transmission         47 

scrap 97 

supply  companies        159 

switchboards        90 

transformers         90 

transmission         47 

in  buildings 68 

transporters         100 

trolley  system      47 

Electrical  works,  municipal      . .      . .  Si  93 
term  of  loans  for  8,  134 

transmission         82,  217 

Electricity  in  Switzerland         ..      ..  170 

savings  by 46 

superseding  shafting 82 

Electro-chemical  processes        ..      ..  218 

chemistry 48 

force  from  water  power     ..      ..  48 

metallurgy           48 

Electrolytic  copper 93 

Employers'  liability 45 

Empty  or  lean  years'  earnings  ..      ..  19 


PAGE 

Engine  renewals  and  repairs    ..      ..  86 

Engineering  factories         ..      ....  82 

workshops 68 

Engineers  versus  accountants    . .      . .  11 

drawings       99 

England,  rating  of  machinery  in      ..  181 

Equal  instalments  written  off   ..      ..  55 

Equalisation  of  dividends 45 

Equation  of  municipal  loans     . .      . .  8 

Estimates  of  cost  erroneous       . .      . .  54 

Examples  of  obsoleteness 47 

Excessive  capital,  failure  from . .      .,  189 

depreciation         42 

profits  disguised 21 

Exhaustion  of  minerals      35 

of  mines       105 

Extensions  of  railways       18 

of  plant        25,  26 

Factories  at  sea  ports 209 

borrowed  capital  for 153 

by-products  of 189 

cartage  to  and  from 213 

cheap  in  dull  times 15 1 

comparison  difficult    ..      ,,         26,55 

dismantled   .-       64 

dismantling  of 162 

engineering          82 

facility  of  movement  in      ,.      ..  160 

in  staple  trades 190 

let  to  tenants       169 

locality  of 154,208 

local  rates  on       170,209 

loss  by  removal 156,  192 

mining-rights  under 216 

neglect  in  new 25 

past  savings  in 152 

quick  turnover  in        153 

railway         15 

rateable  value  of         161 

removal  of 155 

rental  value  of 161 

rental  and  rateable  value   ..      ..  168 

small 70 

taxation  of 209 

temporary  stoppage  of       ..      ..  188 

tend  to  increase 25 

textile 49 

water  supply  for 216 

Factory  as  a  going  concern       ..      ..  156 


Index. 


223 


PAGE 

Factory  chimneys       69 

compulsory  purchase  of     ..       ..  156 
depreciation  in  thirty  years      121-123 

generating-plant,  electric  ..       ,.  92 

inspectors 49 

or  workshop  defined 203 

plant  assigned 202 

profits,  indirect 173 

stopped  working,  rating  of       ..  188 

Famine  prices,  temporary         ,.      ..  150 

Ferranti  paper  insulation 94 

Ficticious  profits         8,  18,  19 

Finance  Act  of  1907,  income-tax     ..  29 

Fire  and  marine  insurance  compared  198 

consequential  losses  from  ..      ..  199 

insurance      34,  195 

deductions 196 

Lloyd's         199 

of  rent 200 

partial  loss 198 

loss  of  profits  insured         ..      ..  199 
losses,  appraisement  of      ..      ..195-9 

reinstatement  of 199 

proof  doors,  and  insurance        ..  199 

Fixtures,  bills-of-sale  on 201 

landlord's  and  tenant's      ..      ..  71 

rating  of      177 

removal  of  by  tenant 174 

Fluctuations  in  trade          38 

Forced  combustion  in  boilers  . .         78,  85 

working  when  profitable    ..      ..  79 

Foreclosure  rights,  debentures . .      . .  117 

Forests,  wasting  value  of 108 

Foundations,  costly  removal  of        ..  64 

of  machines 192 

removal  of 65 

Foundry-boxes 98 

patterns        81,  98 

plant 97 

Fraudulent  preference,  debtor's       ..  203 

Freehold  owned  by  one  partner       ..  202 

Frontispiece  diagram  explained       .,  120 

Fuel  and  water  for  boilers         . .      . .  86 

consumption       46,  87 

waste  of       87 

Furnaces  and  ovens 71 


Gas  Companies'  Accounts  ..  ..  23 
distribution  of,  for  power  . .  ,.  25 
making,  improved  methods  for  24 


PAGE 

Gas  mantles         24 

plant,  obsolete 23,  24 

supply  companies        23 

statutory  rights 25 

versus  electric  lighting       . .      . .  24 

Gas-engines,  economy  of 87 

reserve  for 88 

scavenging  of      88 

Gaseous  fuel        46,  87 

Gas-works,  depreciation  of       ..       ..  24 

high  profits          23 

plant 5 

term  of  loans  for         . .      . .  8 

G.M.B.  copper,  electric 93 

Going  concern,  goodwill  of      ..      ..  162 

how  valued 164 

Gold  mines,  exhaustion  of        ..      ..  33 

rating  of       187 

Goodwill  and  advertising 163 

cancelled  by  stoppage        ..      ..  189 

depreciation  of 59 

how  paid  for        123 

in  catalogues        99 

incoming  partners       123 

limited  value  of 164 

municipal 59,  60,  164 

of  going  concern         162 

reserves  for 59 

retained  by  seller        156 

valuable  asset      61 

valued  by  income        62 

value  how  based         -.62 

Goods  in  transit          210 

Government  inspectors       16 

Gross  and  net  profits 113 

Gross  profits,  reserve  from        ..      ..  118 

rent  provides  depreciation         ..  169 

Ground-rents       ...  162 

Hamburg  as  a  port       213 

Handyside,  income-tax  appeal          . .  26 

Heating  of  electric  machines    ..       ,.  92 

Hidden  reserves 91 

High  prices  only  transient        ..      ..  150 

High-speed  electric  machines  ..      ..  91 

Hong-Kong,  port  of 213 

Horses,  depreciation  of 100 

Hours  of  working       78,  92 

Houses,  workmen's ..  213 


224 


The  Depreciation  of  Factories. 


Houses  unlet       169 

Hustling  of  workmen         79 

Hydraulic  power,  sale  of 170 


Improvements  in  gas-making 

out  of  revenue 

Incandescent  mantles,  gas 
Income  from  Municipal  works  .. 
tax,  Act  of  1878         ..      .. 
allowances 


24 
17 

.  24 
.  4,  9 
.  27 
68,81 


PAGE 
161 


appeals         28,  29 

modified  at  Leicester..        28,  29 

on  depreciation 28 

on  mine  profits 107 

on  renewals                 ..      ••  26 

on  renewal  charges     ..      ..  29 

on  steamships      . .      . .      . .  68 

on  tramways        3° 

Indemnity  in  fire  losses      195 

Inflating  capital,  risks  of 102 

Inherited  business       "S 

Inspectors,  boiler        85 

factory 49 

sanitary         49 

Insulating  electric  cables 93 

Insurance  bonus loi 

fire        34>  I95 

of  debentures      ii7 

of  rent,  fire 200 

Interest  during  constructions    ..      ..  13^ 

on  works  in  progress 19 

paid  out  of  capital      ..      ..       I9>  ^3^ 

Inventions,  chemical 4^ 

Inventories  necessary         73 

Inventory  aided  by  key  plan    ..      ..  73 

for  debenture  charges        ..      ..  ii5 

of  plant        42,  52 

Investment  of  reserves       20 

Investments,  outside II4 

Investors  safeguarded        167 

Inward  and  outward  freights    ..      ..  2io 

Iron  buildings 69 

Ironworks,  wear  and  tear  of    ..      ..  7° 

Irredeemable  stock,  Report  of  1909  145 


Joint-stock  companies 114 

undertakings       6 


Key-plan  aids  inventory     ....       73 


Labour  in  ill-arranged  factories 

Labour-saving  plant 73'  15^-2 

Lancashire  boilers       84 

Land,  depreciation  of        63 

encumbered  by  buildings  . .      ..      I55 

may  fall  in  value         64 

purchase  expenses       5^ 

sinking  fund  for  purchase  . .      . .      .22 

value  of  maintained 63 

values  realised 64. 

Landlord's  and  tenant's  fixtures       . .      201 

fixtures         7i»  177 

Lavish  renewals  out  of  profits  . .      . .       25 
Leasehold  Assurance  36,  105,  124-154,  171 

premium  tables I3S 

Lease,  maintenance  to  end  of  . .      . .       37 

Leases,  renewal  of  colliery        ..      ..      107 

value  how  determined       ..      ..      170- 

wasting  value  of 103 

Leeds,  Act  of     9 

Leicester,  tax  on  income  relaxed     ..        28 

Licensee  of  patent  rights 165 

Liens  registered 117 

Life  assurance  analogy       41 

Light  railway  loans 138^ 

scrap 75 

Liquid  capital  in  factories         ..      ..      153 

Lloyd's,  fire  insurance  at 199 

Loans  for  promoting  bills 139 

optional  repayment  of       . .      . .        56 
ratepayers'  safeguarded      ..      ..      140 

repayment  of  local      135 

sinking-funds  for         145 

Local  accounts.  Report  on        ..      ..      125 

authorities,  debt  repayment      ..      141 

sinking-funds      ..      ..     141  >  144 

by-laws        68 

debts.  Report  of  1907        ..      ..      143 

Report  of  1909 144 

Government  Board 4,  9 

on  sinking-funds        125,  144 
restrictions  ..         50,  134-45 

Loans  Acts 4,  22 

repayment  of       135 

Reports        4»  22 

sinking-funds  for        ..         5,  135 

Localisation  of  trades        212 

Locality  of  factories 155'  208 

suitable  for  factories I54 

Locomotives,  British  and  American         78 
Locomotives,  contractors'         ..      ..       86 


Index, 


225 


PAGE 

Locomotives,  maintenance  of  . .      . .  14 

renewal  of 76-77 

Locomotive  type  of  boilers       . .      . .  8 

London  County  Council 144 

tax  appeals 31 

London  tramway's  purchase     ..      ,.  157 

water  supply        22 

Looms,  rateability  of 176 

Loose  plant,  depreciation 97 

classified      97 

tools  not  written  down       . .      . .  97 

Machinery,  antiquated 184 

depreciation,  example  of  , .      ..  120 

foundations  for 192 

income  tax  on  repairs         . .      . .  28 

rateable  value  of        174 

Machine  moulding-boxes 98 

tools,  rateable 176 

Machines  as  fixtures 201 

electric  driven 83 

in  common  use  sell  best    . .      . .  193 

ready  for  work 75 

seldom  used        79 

valueless  because  obsolete . .      . .  191 

value  when  installed 190 

Maintenance  at  end  of  lease     ..      ..  37 

of  storage  batteries 96 

Management  expenses        148 

Manager  and  Accountant 73 

Managing  partner      I12-113 

Manchester  Ship-Canal 211 

Marine  and  fire-insurance  compared  198 

Melting  metals  by  water-power       . .  48 

Metal  dealers  buy  electric  scrap      . .  96 

Meters,  electric 90 

Metropolitan  Water  Board       , .      . .  22 

Mines,  amortization  of      107 

and  forests,  national 108 

by-products  of 188 

rating  of      186 

Regulation  Acts         49 

temporary  stoppage  of      ..      ..  188 

wasting  values  of       105 

Mine-sinking       106 

Mining  rent  or  royalty      106 

rights  under  factories         ..      .,  216 

speculation 104 

Modern  steel-making  improvements  47 

Monopolies,  patent-right 165 


PAGE 

Monopoly  may  outlive  patent  . .      ..  165 

of  secret  processes      166 

profits  due  to      23 

trade-mark 165 

Mortgagees  and  creditors         ..      ..  203 
Motive-power,  how  valued  for  rating     183 

included  in  rent 170 

Motors,  obsolete        90 

over- load  capacity      92 

Motor- wagons,  use  of       213 

Movement,  facility  of  in  factories    ..  160 

Multitubular  boilers 85 

Municipal  by-laws     49 

competition         ..  i6o 

concessions ..  104 

debts,  growth  of        81 

depreciation        40 

electric  stations 92 

gas-works     ..      ." 5 

goodwill      59,  60,  164 

loans,  equation  of      8 

reserves       3»  7»  9»  3° 

sinking-funds       56,  125 

trading         137 

tramways 6 

undertakings       3,  9 

works  remunerative 137 

National  debt  sinking-fund        ..  3 

undertakings 3 

Natural  gas 218 

water-power  utilised  ..  48,  217 

Neglect  in  new  factories 25 

of  renewals 20 

New  factories,  risk  in  building         ..  161 

inventions  involve  change         ..  35 

plant  for       38 

machines,  cost  of  installing       77,151 

Non-cumulative  preference  shares   . .  1 14 

Obsolescence  defined 89 

Obsolete  electric  machines        . .      . .  90 

fixtures         37 

gas  plant      23 

machinery,  tax  on  renewals      . .  28 

machines,  scrapping  of      . .      . .  151 

valueless      191 

methods,  why  continued   . .      . .  54 

parts,  renewal  of        81 

Q 


226 


The  Depreciation  of  Factories. 


PAGE 

Obsolete  patterns  and  tools       . .      . .  47 

plant 35*38,  80 

gas        23,  24 

railway         18 

reserve  for 123 

unsaleable 39 

steam-engines      87 

tools  discarded 73 

Obsoleteness       i 

examples  of 47 

Occupying- owners      168 

Old  building  materials,  value  of      . .  69 

factories  untenanted 64 

fashioned  plant 163 

iron  and  steel  rails      75 

machines  discarded 72 

metals,  dealers  in       96 

when  to  sell         75 

plant  retained  too  long      . .      . .  26 

rails,  scrap  value        75 

Omnibus  horses,  life  of 100 

Open-hearth  steel       46 

Optional  repayment  of  loans    . .      . .  56 

Option  of  purchase 157 

Output,  depreciation  based  on , .         34,  83 

proportion  written  off        . .      •  •  53 

Outside  investments 114 

Overload,  electric  machines     . .      . .  92 

Overtime,  effect  of 78 

Owners,  occupying 168 

Painting  iron  buildings        ..      ..       69 

of  ironwork 68 

Paper  insulation,  electric  ..      ..         94,  95 

Parliamentary  expenses 58 

Report  on  sinking-funds    ..     125,  134 

Partner  owning  freehold 202 

Partners,  family 113 

fleeting  interests  112 

managing 112 

sleeping       113 

Partner's  rent      169 

rights  vary 112 

Past  savings,  use  of  in  factories       ..      152 
Patentees  as  manufacturers       ..      ..      166 

Patent  rights,  value  of       165 

Patents  and  copyrights      99 

wasting  value  of 103,109 

Patterns  and  drawings,  value  of       99,  167 
insurance  of        ,,      ,,      197 


PACK 

Patterns,  catalogues  of      99 

foundry         81 

scrapping  of        99 

wheel  and  pulley        99 

Peak  loads,  electric 83 

Periodical  valuation 33 

Permanent- way  of  railways       ..      ..  15 

Piecework 79 

rates 74 

Pit-sinking  outlay,  tax  on 31 

Plant  and  machinery  inventory  52,  72 

classified      97 

foundry        97,  98 

mining          105 

obsolete        80 

old-fashioned       163 

rapid  decay  of 102 

removal  of,  for  sale 193 

unsaleable 39 

Poor-rates  on  factories       171 

Port,  factories  contiguous  to     ..      ..  210 

Portable  engines         85 

Portland  cement . .      ..  ..       48,212 

Post-office  and  telegraph  plant         . .  3 

Power-companies,  electric        ..      ..  170 

Power  distribution  cheapened  . .      ..  87 

transmission        47 

Preference  shares        114 

Preliminary  expenses 55 

written  down      ..      ..     104,120 

Premiums,  lease-hold  assurance       ..  I24 

Pre-preference  partners     114 

Price  of  factory,  how  determined     ..  149 

Private  undertakings          56 

Producer  gas       ..      ..         24,48,87,218 

Profit-earning  works,  municipal       ..  5,9 

sharing  workmen        ,.      ..  43 

surplus  income  treated  as  ..  17 

Profits  and  charges  analysed     . .      . .  54 

applied  to  relieve  rates      ..      ..  8 

bonus  on      113 

depreciation  comes  before         ..  123 

disguised      21 

due  to  monopoly        23 

ficticious      8,  18 

fluctuations,  how  caused    .,      ..  150 

goodwill  measured  by        ,,      ..  163 

limited  by  law 23 

misuse  of  term ii 

of  factory,  indirect      173 

of  gas-works       23 


Index. 


227 


PAGE 

Profits  of  factories  diminishing         ..  149 

proportion  of,  written  off  . .      ..  52 

taxing  of  S.  African  mines        ..  33 

valuation  of  for  sale 157 

Promoters' shares       116 

Promotion  expenses   ..      ..          8,  57,  164 

of  bills,  cost  of 139,  140 

Proportion  of  profits  written  off       ..  52 

Prospective  profits  paid  for       ..       ,.  157 

Public  power-stations,  electric          ..  92 

works,  sale  of 157 

Quick-speed  engines      84 

turnover  in  factories 153 

Quickly-running  shafting 68 

Rails,  old  iron         71,  96 

scrap  steel 71 

Railway  accounts        14 

betterment 16 

bonds,  American        ..       ..       17,  115 

capital  unduly  swelled        ..       ..  18 

debentures 115 

dividends  postponed 18 

extensions    ..      18 

locomotives 15 

maintenance        14 

permanent-way 15 

plant,  obsolete 18 

profits,  sometimes  ficticious       ..  18 

renewals       ;      ..      ..  18 

stations,  rating  of       185 

workshops 15,  50 

rating  of      173 

Railways,  cheap  construction  in  U.S.  16 

electric  motors  on      92 

rating  of      15,  184-5 

seldom  have  sinking-funds        ..  13 

valuation  of         15 

Rateable  value,  how  arrived  at        . .  171 

of  factories 161,  168 

Ratepayers,  changing  views  of . .      ..  10 

interests  of  present      11 

safeguarded 140 

Rates  affect  factory  value 170 

based  on  rent      171 

burden  of,  on  factories       . .      . .  209 

need  adjustment         72 


PAGE 

Rating  based  on  capital  value  ..      ..      174 

laws  of,  altered 175 

of  factories,  difficulty  in     ..      ..      172 

of  fixtures 177,  181 

of  machinery  in  England  ,.       ..      18 1 
in  Scotland  ..      ..      180 

valuation  for        ..      ..      182 

of  mines       187 

of  railways 15,  185 

of  railway  workshops         .,      ..      173 
Readiness  of  plant  enhances  value  ..      150 

Real  profits  disguised         21 

Realisable  securities,  reserves  in      ..       50 

Redemption  funds      117,  145 

of  debentures       50,  205 

Registration  of  debentures  ..  ..  205 
Reinstatement  in  fire  losses  ..  ..  199 
Removal  of  factories,  loss  by    ..      ..      192 

of  plant  for  sale 193 

Renewal  of  wearing  parts 7^ 

Renewals  balance  depreciation     25,  70,  83 

charged  forward 21 

income  tax  on      26 

neglected 20 

of  obsolete  plant         18 

out  of  revenue 97 

provision  for        20 

unduly  allotted 23 

Rental  value  of  factories  ..  ..  161,  168 
Rent  and  taxes  and  bills  of  sale       . .     204 

fire  insurance  of 200 

gross  and  net       113,  114 

motive-power  included  in  . .      . .      1 70 

partner's      169 

Repairs  and  maintenance 171 

and  renewals,  engine 86 

recorded     73 

charged  to  revenue     ..      ..50,  53,  84 

costly 73 

Repayment  by  sinking-fund  . .  . .  56 
Report  as  to  local  accounts  ..  141,  144 
on  loans  on  sinking  funds  134,  145 
Reputation  of  factory  enhances  value  192 
Reserve  accounts,  opening  of  ..      ..        20 

against  bad  debts        45 

against  goodwill         59 

against  risks        45 

and  depreciation  separate  . .      ..       43 
depreciation  serves  as        ..      ..       41 

dividend  paid  from 114 

for  obsolete  plant       123 


228 


The  Depreciation  of  Factories. 


PAGE 

Reserve,  for  wasting  tenure       ..      ..        35 

fund,  how  applied      123 

funds 141 

accumulation  tables    ..      ..      129 

assets 167 

Reserves  for  electric  plant         ..         Qi,  97 

form  tangible  asset 167 

hidden 91 

indirect        21 

investment  of      9,20,50 

limited         21 

municipal 7*  30 

set  aside  from  profits 118 

why  required       45 

Revaluation  at  intervals 33 

of  sites         63 

Revenue  charges        113 

improvements  out  of 17 

repairs  charged  to       53 

Revision,  advantages  of 74 

Risks  met  by  reserves        45 

Rolling-mills  for  steel        47 

writing  down  of  . .  ,.  81,84 
Roof-covering,  durability  of  . .  . .  68 
Rotary  gas  engines  needed  . .  46,  88 
Royal  dockyards  and  arsenals  . .      . .  2 

Royalty  or  rent,  mining 106 

Runways  and  transporters        ..      ..       88 

Safety-valves,  locked     79 

Salary,  working-partner's         ..      ..      113 

Sale  of  going  concern        162 

of  plant  without  reserve    .,      ,.      194 
of  second-hand  plant         ..  192-3 

Sanitary  inspectors 49 

Saw-mills,  wasting  value  of  ..  .,  109 
Scavenging  in  gas-engines  , .  . .  88 
Scotland,  rating  of  machinery  in  ,.  180 
Scrap  copper,  value  of      . .      . .         93>  97 

electric  material 97 

materials,  sale  of       ..      ,.       75,  193 

metal  dealers       96 

valueofrails       71,75 

Scrapping  obsolete  machines    ..      ..      151 

of  plant  in  U.S. 77 

Seaports,  factories  at         209 

Second  debentures 117 

Second-hand  boilers 85,  86 

dealers  in  old  plant    ..      ..      193 
plant,  sale  of      ..      ..  192-3 


PAGE 

Secret  processes,  monopoly  of         ..  166 

Severity  of  working,  effect  of  ..      ..  77 

Shafting  superseded 82 

Shaft-sinking,  mines          33 

S.  Africa 33 

Shareholder's  varying  interests        ..  114 

Shares  issued,  new 115 

preference 114 

Ship  canals 213 

Singapore,  port  of 213 

Sinking-fund,  income-tax  on    ..      ..  31 

tables 124 

Sinking-funds      171 

and  borrowing  powers       ..  145 

for  buildings       ....      . .  69 

for  leases     36 

for  mines 106 

for  terms  of  years       . .      . .  8 

for  wasting  assets       . .      . .  50 

insured         ,  . .  117 

investment  tables        . ,      . .  131 

Local  Authorities       ..      ..  144 

municipal     ..       ,.      5,9,  56,  125 

Parliamentary  Report  on..  125 

Report  of  1902 134 

Report  of  1907 141 

Report  of  1909 144 

restricted  use  of 145 

trenched  on         10 

Sinking  of  colliery  pits,  tax  on        . .  32 

of  mines       106 

Site  of  factories,  growing  value  of  ..  161 

Site  values 43,  63,  161 

Sites,  clearing  and  preparation  of   ..  67 

excessive  price  for      ..      ..      ,.  162 

revaluation  of 63 

revalued       67 

Sleeping  partners        42,  1 1 3 

S.  African  mines,  amortization  of  . .  33 

South  African  mines,  rating  of        ..  187 

Special  machines  depreciated  ..      ..  192 

partnerships        114 

"  Specific  assurance  "  fire 198 

Speculation,  mining 104 

Staple  trades,  factories  in 190 

Static  transformers,  electric     ..      ..  90 

Steam-engines  as  fixtures 201 

depreciation  of   ..      ..         §4,87 

obsolete       87 

portable       85 

reciprocating       89 


Index. 


229 


PAGE 

Steam-pipes,  loss  of  heat  from         ..  161 

Steamship  turbines 46 

Steamships,  income  tax  allowance  ..  68 

wasting  value  of 108 

Steel  by-products        48 

chimneys      70 

improvements  in  making  . .      . .  47 

plates  cheapened        47 

processes      46 

rails  cheapened 46 

tape  for  electric  cables       ..         95,  97 

works  depreciation 83 

Stock  dividends 42,  loi,  115 

Stock-taking        73 

inventory  assists 73 

Storage  batteries,  maintenance  of    ..  95 

Stores  pledged  as  security         ..      ,.  117 

Strikes,  insurance  against 45 

Structures,  temporary        69 

Subsidiary  trades        ..      216 

Sun  Life  Assurance  premiums  . ,      ..  125 

Sunk-capital  account 31 

Surface  damage,  mines      216 

Surplus  income  treated  as  profit      ..  17 

profits,  how  divided 113 

Surveyors  and  taxes 27,  28,  81 

Suspense  accounts      20 


Table  of  leasehold,  assurance      ..  133 

of  reserve  accumulations    ..      ..  129 

of  reserve-fund  rates 124 

of  sinking-fund  premiums  , .       ..  124 

Tables  and  examples  of  depreciation  119 

Taxation  of  factories 209 

Telegraph  plant 3 

Tenant's  and  landlord's  fixtures      172,  201 

fixtures  rateable 182 

rating  of       1 74 

profits  not  rateable      1 72 

renewals       37 

working         169 

Tenure  limited  by  lease 154 

reserve  for  wasting      ..      ..         35?  36 

Terminable  undertakings  ..      ..       37,  103 

Testing  electric  cables        93 

Textile  factories 49 

Thames,  tidal  power  of     ..      ..       .,  217 

Tidal  forces,  utilisation  of         ..      ..  217 

Timidity  in  buying  new  plant  ..      ..  152 


PAGE 

Timidity  may  involve  loss         . .      . .  39 
Toothed  wheels  superseded       . .         47,  82 

Town-tramways  changed 47 

Trade  fixtures  classified      , .      , .       . .  204 

mortgaged 206 

rating  of      1 74 

value  of       201 

machinery  defined       203 

mark  or  brand 61 

marks,  monopoly  of  ,.      ..     no,  165 

value  of  abroad 166 

Trades  dependent  on  fashion    ..      ..  188 

Trafiford  Park  estate,  Manchester    ..  211 

Train  mileage,  rating  based  on         ..  185 

Tramcars,  motors  on 92 

Tramway  concessions         104 

surplus  as  profit 17 

Tramways,  income-tax  on         ..      ..  30 

loans  repayment 138 

London  purchase  of 157 

municipal 5,  10 

new  systems  of 47 

Transformers,  electric        90 

Transmission  of  power  by  electricity  89 

by  shafting 82 

by  water       217 

of  power  in  factories 161 

Transport,  new  systems  of        . .      . .  47 

Transporters  and  runways         . .      . .  88 

electric         100 

Tubes,  boilers  composed  of      . .      . .  85 

Turbo-generators        91 


Underground  cables,  electric        94,  95 
U.S.  and  British  Rys.  compared 

14,  17,  78,  115 

Unsaleable  plant         39 

Untenanted  factories 64 

Valuable  scrap        75 

tools  and  patterns       47 

Valuation  basis  for  depreciation       . .  52 

different  kinds  defined        ..      ..  148 

for  debentures 115 

of  losses  by  fire 195 

periodical 33 


230 


The  Depreciation  of  Factories. 


PAGE 

Value  depends  on  earning  power     . .  148 

extreme  limits  of        74 

how  defined         147 

measured  by  earning  capacity  . .  156 

of  factories,  how  determined    . .  151 

of  land  maintained     63 

of  second-hand  plant 193 

restored  by  renewals 80 

Varying  rights  of  shareholders . .      . .  114 

Velocity,  effect  of,  on  machines       ..  77 

Vibration  in  buildings        68 

Victoria  falls,  S.  Africa,  power  from  217 


Waste  gases,  utilisation  of     84,  87,  88 

of  heat  in  factories      l6i 

Wasting  assets,  sinking  fund    . .      . .  50 

capital  in  mines 32 

of  copper      90 

property  in  mines       33 

properties,  income-tax  on . .      ..  31 

undertakings        103 

value  of  concessions 104 

of  leases       103 

of  patents 109 

of  steamships       108 

Water  Board,  Metropolitan      ..      ,.  212 

carriage,  Inland 209,  212 

Company  accounts 21 


PAGE 

Water  power,  contiguity  to       ..     216,  217 

electricity  from 48 

melting  metals  by       . .      , .  48 

tidal      217 

profits,  statutory  limits       ..       ..  21 

quality  of,  for  boilers         . .      . .  85 

supply  for  factories 216 

of  London 22 

plant 5 

works,  term  of  loans  for    , .      . .  8 

municipal 6 

Wear  and  tear,  allotment  of     . .      , .  54 

Wearing-parts,  renewal  of        ..      ..  78 

Wharfs  and  sidings 71 

Wheel  and  pulley  patterns        . .       . .  99 

tires,  renewal  of 76 

Wood  buildings 69 

pulp  factories,  limited  life  of    ,.  109 

Working  capital  in  factories     ..      ..  153 

hours  in  factories        78 

partners        113 

tenants,  factory 169 

Workmen's  houses      215 

Workmen  sharing  profit 43 

skilled 215 

Workshop  or  factory  defined    . .       . .  203 

Workshops,  engineering 68 

let  to  tenants       1 70 

railway        15,  50 

Worn-out  plant  renewed 123 


LONDON:    PRINTED   BY   WILLIAM   CLOWES   AND  SONS,    UMITED, 
GREAT   WINDMILL  STREET,    W.,   AND   DUKE   STREET,   STAMFORD   STREET,    9.E 


September,  1909 


A      SHORT      LIST      OF 

Scientific  Books 


PUBLISHED   AND   SOLD   BY 


E.  &    R   N.   SPON,    Limited, 

57  Haymarket,  London,  S.W. 

SOLE  ENGLISH  AGENTS  for  the  Books  of— 

MYRON    C.    CLARK,  NEW    YORK 

THE     BUSINESS    CODE    COMPANY,    CHICAGO 

SPON   «fe   CHAMBERLAIN,    NEW    YORK 


Agriculture 

Architecture   , 

Artillery   , 

Bridges  and  Roofs     .. 

Building , 

Cement  and  Concrete 
Civil  Engineering 

Dictionaries , 

Domestic  Economy 

Drawing , 

Electrical  Engineering  ., 
Foreign  Exchange 
Gas  and  Oil  Engines 

Gas  Lighting 

Historical  ;  Biographical 

Horology        , 

Hydraulics , 

Industrial  Chemistry 

Irrigation      , 

Logarithm  Tables 
Manufactures       , 


PAGE 

2 

3 
5 
5 
3 
7 
8 
II 

12 

13 
H 
19 

20 
20 
2 1 

22 
22 
24- 
27 
28 
24 


PACE 

Marine  Engineering     ..  28 

Materials 30 

Mathematics      31 

Mechanical  Engineering  33 

Metallurgy       36 

Metric  Tables 38 

Mineralogy  and  Mining  38 
Municipal  Engineering  45 
Naval  Architecture     ..  28 

Organisation     40 

Physics 41 

Price  Books       42 

Railway  Engineering    ..  43 

Sanitation 45 

Structural  Design..  ..  5 
Telegraph  Codes  ..  ..47 
Warming  ;  Ventilation     47 

Water  Supply 48 

Workshop  Practice       ..  49 
Useful  Tables  ..     ..      ..   52 

Miscellaneous 53 


Full  particulars  post  free  on  application. 
All  books  are  bound  in  cloth  unless  otherwise  stated. 


NOTE :    The  Prices  in  this  Catalogue  apply  to  books  sold  in 
the  United  Kingdofn  only. 


E.  &    F.  N.  SPON,  Limited. 


AGRICULTURE. 

Hemp.  A  Practical  Treatise  on  the  Culture  of 
Hemp  for  Seed  and  Fibre,  with  a  Sketch  of  the 
History  and  Nature  of  the  Hemp  Plant.  By 
S.  S.  BoYCE.  13  illus.  112  pp.  crown  8vo.  [New 
York,  1900)      net  2     o 

The  Fertilisation  of  Tea.     By  G.  A.  Conie.    With 

17  illus.  68  pp.  crown  8vo,  sewed.     (1908)  net  2     6 

Farm  Drainage.    By  H.  F.  Frenxh.     100  illus.  284 

pp.  crown  8vo.     {New  York,  1904)...  ...         net  4     6 

Talks  on  Manures.     By  J.  Harris.     New  edition, 

366  pp.  crown  8vo.     {New  York,  1893)       ...         net  6     6 

Coffee,  its  Culture  and  Commerce  in  all  Countries. 
By  C.  G.  W.  Lock,  ii  plates,  274  pp.  crown  8vo. 
(1888) 12     6 

Sugar,  a  Handbook  for  Planters  and  Refiners. 

By  the  late  J.  A.  R.  Newlands  and  B.  E.  R. 
Newlands.  236  illus.  876  pp.  demy  8vo.  (London, 
1909) net     i     5     o 

Hops,  their  Cultivation,  Commerce  and  Uses.      By 

P.  L.  SiMMONDS.     143  pp.  crown  8vo.     (1877)   ...  4     6 

Tropical  Agriculture.     By  P.  L.  Simmonds.     New 

edition,  539  pp.  8vo.     {1889)-  ...  ...  ...     i     i     o 

The  Future  of  Cocoa-Planting.  By  H.  Hamel 
Smith.  With  illustrations,  95  pp.  crown  8vo, 
sewed.     (1908)  ...  ...  ...  ...         net  1     o 

Hstate  Fences,  their  Choice,  Construction  and 
Cost.  By  A.  Vernon.  Re-issue,  150  illus. 
420  pp.  8vo.      (1909)  net  8     6 


E.   &  F.  N.   SPON,  Limited. 


ARCHITECTURE  AND  BUILDING. 

The  Hydropathic  Establishment  and  its  Baths. 

By  R.  O.  Allsop.     8  plates,  107  pp.  demy  8vo. 

{1891) 5     o 

The  Turkish  Bath,  its  Design  and  Construction. 
By  R.  O.  Allsop.  27  illus.  152  pp.  demy  Svo. 
{1890) 6     o 

The    Builder's    Clerk.      By   T.    Bales.       Second 

edition,  92  pp.  fcap.  Svo.     (1904)  ...  ...  ...  i     6 

Glossary  of  Technical  Terms  used  in  Architec- 
ture and  the  Building  Trades.  By  G.  J.  Burns. 
136  pp.  crown  Svo.     [1895)  ...  ...  ...  3     6 

Chimney    Design    and    Theory.       By    W.    W. 

Christie.      Second    edition,    54    illus.    200    pp. 

crown  Svo.     {New  York,  1902)         ...  ...         net         12     6 

Approximate  Estimates.  By  T.  E.  Coleman. 
Third  edition,  4S1  pp.  oblong  32mo,  leather. 
{1907) net  5     o 

Stable  Sanitation  and  Construction.     By  T.  E. 

Coleman.     183  illus.  226  pp.  crown  Svo.     (1897)  6     o 

Architectural  Examples  in  Brick,  Stone,  Wood 
and  Iron.  By  W.  Fullerton.  Third  edition, 
245  plates,  254  pp.  demy  4to.     {1908)       ...         net         15     o 

Bricklaying  System.     By  F.  B.  Gilbreth.     Fully 

illustrated,  321  pp.  Svo.     {New  York^  1909)  net         12     6 

The  Building  Trades  Pocket  Book.  Compiled 
by    R.     Hall.        i2mo.      With    interchangeable 

diary    ...  ...  ...  ...         net         1       6 

Ditto         ditto,  in  leather    ...  ...  ...         net         2       6 

The  Clerk  of  Works'  Vade  Mecum.      By  G.  G. 

HosKiNS.  Seventh  edition,  52  pp.  fcap.  Svo.  (1901)  1     6 
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A  Handbook  of  Formulae,  Tables,  and  Memo- 
randa, for  Architectural  Surveyors  and  others 
engaged  in  Building.  By  J.  T.  Hurst.  Fifteenth 
edition,  512  pp.  royal  32mo,  roan.     {1905)  net  5     o 

Quantity  Surveying,  for  the  Use  of  Surveyors, 
Architects,  Engineers  and  Builders.  By  J. 
Leaning.  Fifth  edition,  936  pp.  demy  8vo. 
(190J^) net     1     s     ^ 

Obstruction  to  Light.  A  Graphic  Method  of 
determining  Problems  of  Ancient  Lights.  By 
H.  B.  MoLESWORTH.    9  folding  plates,  4to.  {1902) 

net  6     o 

Suburban  Houses.  A  series  of  practical  plans. 
By  J.  H.  Pearson.  46  plates  and  12  pp.  text, 
crown  4to.     {1905) ...  ...         net  7     6 

Roman  Architecture,  Sculpture  and  Ornament. 

By  G.  B.  PiRANESi.  200  plates,  reproduced  in 
facsimile  from  the  original.  2  vols.  Imperial  folio, 
in  wrappers.     {1900)  ...  ...  ...         net     2     2     o 

The   Seven    Periods    of    English   Architecture, 

defined  and  illustrated.     By  E.  Sharpe.     Third 

edition,  20  steel  plates,  royal  8vo.     {1888)  ...  12     6 

Our  Factories,   Workshops    and   Warehouses, 

their  Sanitary  and  Fire-Resisting  Arrangements. 

By  B.  H.  Thwaite.     183  illus.  282  pp.  crown  8vo  9     o 

Elementary    Principles    of   Carpentry.       By   T. 

Tredgold  and  J.  T.  Hurst.     Eleventh  edition, 

48  plates,  517  pp.  crown  8vo.     (1904)      ...  ...  12     6 

Practical  Stair   Building  and   Handrailing.    By 

W.   H.  Wood.     32   plates,  91    pp.    crown   4to. 

(1894) 10     6 

Spons*  Architects'  and  Builders'  Pocket  Price- 
Book,  Memoranda,  Tables  and  Prices.  Edited 
by  Clyde  Young.  Revised  by  Stanford  M. 
Brooks.  Illustrated,  552  pp.  i6mo,  leather  cloth 
(size  6|  in.  by  3f  in.  by  |  in.  thick).  Issued 
annually         ...         ...         ...         ...         ...         net  3     o 
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ARTILLERY. 

Guns  and  Gun  Making  Material.  By  G.  Ede. 
Crown  8vo.     (1889) 

Treatise  on  Application  of  Wire  to  Construction 
of  Ordnance.  By  J.  A.  Longridge.  i8o  pp.  8vo. 
(1884) 

The  Progress  of  Artillery:  Naval  Guns.    By  J.  A. 

Longridge.     8vo,  sewed.     {1896)...  

The  Field  Gun  of  the  Future.  By  J.  A.  Long- 
ridge.    8vo,  sewed.     (1892)  ...         


BRIDGES,    ARCHES,    ROOFS,    AND 
STRUCTURAL  DESIGN. 

Strains  in  Ironwork.     By  Henry  Adams.     Fourth 

edition,  8  plates,  65  pp.  crown  8vo.     (1904)        ...  50 

The  Practical  Designing  of  Structural  Ironwork. 

By  Henry  Adams.    13  plates,  194  pp.  8vo.    (1894)  8     6 

Designing  Ironwork.  By  Henry  Adams.  Second 
series.     8vo,  sewed. 

Part      I.  A  Steel  Box  Girder.     (1894)         net  o  9 

,,      H.  Built-up  Steel  Stanchions.  (1901)net  1  3 

„    HL  Cisterns  and  Tanks.     (1902)        net  i  o 

„     IV.  A  Fireproof  Floor.     (1903)  net  1  o 

A  Practical  Treatise  on  Segmental  and  Elliptical 
Oblique  or  Skew  Arches.  By  G.  J.  Bell. 
Second  edition,  17  plates,  125  pp.  royal  8vo. 
(1906) net     i     i     o 

Economics  of  Construction  in  relation  to  Framed 
Structures.  By  R.  H.  Bow.  Third  thousand, 
16  plates,  88  pp.  8vo.     (1873)         5     o 
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Theory  of  Steel -Concrete  Arches  and  of  Vaulted 
Structures.  By  W.  Cain.  Fourth  edition,  27 
illus.  212  pp.  i8mo,  boards.     (New  York,  1906)  net  2     o 

Theory  of  Voussoir  Arches.  By  Prof.  W.  Cain. 
Third  edition,  201  pp.  i8mo,  boards.  [New  York, 
1905) net  2     o 

New  Formulae  for  the  Loads  and  Deflections  of 

SoHd  Beams  and  Girders.     By  W.  Donaldson. 

Second  edition,  8vo.     (1872)  4     6 

Plate    Girder    Railway    Bridges.     By  M.   Fitz- 

MAURiCE.     4  plates,  104  pp.  8vo.     (1895)...  ...  6     o 

Pocket  Book  of  Calculations  in  Stresses.  By 
E.  M.  George.  66  illus.  140  pp.  royal  32mo,  half 
roan.     (1895) 3     6 

Strains  on  Braced  Iron  Arches  and  Arched  Iron 

Bridges.    By  A.  S.  Heaford.    39  pp.  8vo.    (1883)  6     o 

Tables  for  Roof  Framing.  By  G.  D.  Inskip. 
Second  edition,  451  pp.  8vo,  leather.  (New  York, 
1905) net         12     6 

Stresses  in  Girder  and  Roof  Frames,  for  both 
dead  and  hve  loads,  by  simple  Multiplication, 
etc.  By  F.  R.  Johnson.  28  plates,  215  pp. 
crown  8vo.     (1894) ^     o 

A    Graphical    Method   for   Swing   Bridges.    By 

B.  F.  La  Rue.     4  plates,  104  pp.  i8mo,  boards. 

(New  York,  1892)        net  2     o 

Notes  on  Cylinder  Bridge  Piers  and  the  Well 
System  of  Foundations.  By  J.  Newman.  144  pp. 
8vo.     (1893) 6     o 

A  New  Method  of  Graphic  Statics  applied  in  the 
Construction  of  Wrought  Iron  Girders.  By  E. 
Olander.     16  plates,  small  folio.     (1887)  ...  10     6 
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Reference  Book  for  Statical   Calculations.    By 

F.    Ruff.     With  diagrams,   140  pp.  crown  8vo. 

(1906) net  5     o 

The  Strength  and  Proportion  of  Riveted  Joints. 

By  B.  B.  Stoney.     87  pp.  8vo.     {1885) 5     o 

The  Anatomy  of  Bridgework.     By  W.  H.  Thorpe. 

103  illus.  190  pp.  crown  8vo.     {1906)        ...         net  6     o 


CEMENT  AND  CONCRETE. 

Portland  Cement :  its  Manufacture,  Testing  and 
Use.  By  D.  B.  Butler.  Second  edition,  97  illus. 
396  pp.  demy  8vo.     {1905)  ...  ...  ...         net         16     c 

Cement  Users*  and  Buyers*  Guide.    By  Calcare. 

115  pp.  32mo,  cloth.     {1901)  ...  ...         net  1     6 

Cements,  Mortars,  and  Concretes ;  their  Physical 
properties.  By  M.  S.  Falk.  78  illus.  176  pp. 
8vo.     {New  York,  190^)  ...  ...  ...         net         10     6 

Concrete  Construction,  Methods  and  Cost.     By 

H.    P.    Gillette    and    C.    S.    Hill.     310  illus. 

690  pp.  8vo.     {New  York,  1908)       ...  ...         net     1      1     o 

Engineers'  Pocket-Book  of  Reinforced  Concrete. 

By  E.  L.  Heidenreich.     164  illus.  364  pp.  crown 

8vo,  leather,  gilt  edges.     {New  York,  1909)  net         12     6 

Reinforced    Concrete.      By  E.    McCulloch.      28 

illus.  128  pp.  crown  8vo.     {New  York,  1908)        net  6     6 

Concrete    and   Reinforced   Concrete.    By  H.  A. 

Reid.     715  illus.  884  pp.  royal  8vo.     {New  York, 

1907) net         21     o 

Theory  and  Design  of  Reinforced  Concrete 
Arches.  By  A.  Reuterdahl.  41  illus.  126  pp. 
8vo.     {New  York,  1908)         net  8     6 

Practical  Cement  Testing.  By  W.  P.  Taylor. 
With  142  illus.  329  pp.  demy  8vo.  {New  York, 
1906) net         12     6 
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CHEMISTRY. 

{See  Industrial  Chemistry.) 

CIYIL  ENGINEERING. 

Canals,  Surveying. 
{See  also  Irrigation  a7td  Water  Supply.) 

Levelling",  Barometric,  Trigonometric  and  Spirit. 
By  I.  O.  Baker.  Second  edition,  15  illus.  145 
pp.  i8mo,  boards.     {New  York,  1903)         ...         net  20 

Notes  on  Instruments  best  suited  for  Engineering 
Field  Work  in  India  and  the  Colonies.  By 
W.  G.  Bligh.     65  illus.  218  pp.  Svo.     {1899)     ...  7     6 

The  Sextant  and  other  Reflecting  Mathematical 
Instruments.  By  F.  R.  Brainard.  33  illus. 
120  pp.  iSmo,  boards.     {New  York,  1891)...         net  2     o 

Practical    Designing   of  Retaining   Walls.    By 

Prof.  W.  Cain.     Fifth  edition,  14  illus.   172  pp. 

iSmo,  boards.     {New  York,  1908) net  20 

The  Maintenance  of  Macadamised  Roads.    By 

T.  CoDRiNGTON.     Sccond  edition,    186   pp.    Svo. 

{1892) 7     6 

Retaining  Walls  in  Theory  and   Practice.    By 

T.  E.  Coleman.     104  illus.   160  pp.  crown   8vo. 

{1909) net  5     o 

The  -Barometrical    Determination    of   Heights. 

By  F.  J.  B.  Cordeiro.     Crown  8vo,  limp  leather. 

{New  York,  1898)        net  4     6 

On  Curved  Masonry  Dams.    By  W.  B.  Coventry. 

Svo,  sewed.     {1894) 2     o 
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A  Practical  Method  of  Determining  the  Profile 
of  a  Masonry  Dam.  By  W.  B.  Coventry. 
8vo,  sewed.     {189J^) 2     6 

The  Stresses  on  Masonry  Dams  (oblique  sections). 

By  W.  B.  Coventry.     8vo,  sewed.     {189 J^)        ...  2     a 

Tables  for  facilitating  the  Calculation  of  Earth- 
works.   By  D.  Cunningham.      120  pp.  royal  8vo         10     6 

Handbook  of  Cost  Data  for  Contractors  and 
Engineers.  By  H.  P.  Gillette.  500  pp. 
crown  8vo,  leather,  gilt  edges.  (New  York,  190 Ji)  net         17     o 

Rock  Excavation,  Methods  and  Cost     By  H.  P. 

Gillette.    56  illus.  376  pp.  crown  8vo.    {]<lew  York, 

1904) net         12     5 

High   Masonry  Dams.     By  E.  S.  Gould.     With 

illus.  88  pp.  i8mo,  boards.    {New  York,  1897)     net  2     o 

Grace's  Tables  for  Curves,  with  hints  to  .young 
engineers.     8  figures,  43  pp.  oblong  8vo.     {1908) 

net  5     o 

Grace's  Earthwork  Tables.    36  double-page  tables, 

4to.     {1907) net         12     6 

Railway   Tunnelling   in    Heavy    Ground.      By    C. 

Gripper.     3  plates,  66  pp.  royal  8vo.     {1879)    ...  76 

Levelling  and  its  General  Application.     By  T. 

HoLLOWAY.    Second  edition,  53  illus.  147  pp.  8vo. 

(1895) 5     o 

Waterways  and  Water  Transport  in  different 
Countries.  By  J.  S.  Jeans.  55  illus.  520  pp.  8vo. 
{1890) net  g     o 

Table  of  Barometrical  Heights  to  20,000  Feet. 

By  W.  H.  Mackesy,  with  some  practical  sugges- 
tions by  Sir  Guildford  Molesworth.  i  plate,  24 
pp.  royal  32mo.     {1882)       3     o 
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Aid   Book  to   Engineering   Enterprise.     By  E. 

Matheson.      Third  edition,  illustrated,  916  pp. 

medium  8vo,  buckram.     (1898)      ...  ...  ...      140 

A  Treatise  on  Surveying.  By  R.  E.  Middleton 
and  O.  Chadwick.     Second  edition,  royal  8vo. 

Part    I.     1 1  plates,  296  pp.     (1904.)  ...  10     6 

,,    II.     Fully  illustrated,  334  pp.     (1906)         10     6 

A  Pocket  Book  of  Useful  Formulae  and  Memo- 
randa, for  Civil  and  Mechanical  Engineers.  By 
Sir  G.  L.  MoLESwoRTH  and  H.  B.  Molesworth. 
With  an  Electrical  Supplement  by  W.  H.  Moles- 
worth.  Twenty-sixth  edition,  760  illus.  901  pp. 
royal  32mo,  French  morocco,  gilt  edges.  (1908)  net  5     o 

The  Pocket  Books  of  Sir  G.  L.  Molesworth  and 
J.  T.  Hurst,  printed  on  India  paper  and  bound 
in  one  vol.     Royal  32mo,  russia,  gilt  edges        net         10     6 

Metallic  Structures :  Corrosion  and  Fouling  and 
their  Prevention.  By  J.  Newman.  Illustrated, 
385  pp.  crown  8vo.     (1896)...  ...  ...  ...  90 

Scamping  Tricks  and  Odd  Knowledge  occasion- 
ally practised  upon  Public  Works.  By  J.  New- 
man.    New  impression,  129  pp.  crown  8vo.  (1908) 

net  2     o 

Earthwork  Slips  and  Subsidences  on  Public 
Works.  By  J.  Newman.  240  pp.  crown  8vo. 
(1890) 7     6 

Co-ordinate  Geometry  as  applied  to  Land  Survey- 
ing. By  W.  PiLKiNGTON.  5  illus.  44  pp.  i2mo. 
(1909) net  i     6 

Diagrams  for  the  Graphic  Calculation  of  Earth- 
work Quantities.  By  A.  H.  Roberts.  Ten 
cards,  fcap.  in  cloth  case     ...  ...  ...         net         10     6 

Pioneering.     By  F.   Shelford,  illustrated.     88   pp. 

crown  8vo.     (1909) net  3     o 

Topographical  Surveying.  By  G.  J.  Specht. 
Second  edition,  2  plates  and  28  illus.  210  pp.  i8mo, 
boards.     (New  York,  1898) net  2     o 
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Spons'  Dictionary  of  Engineering,  Civil,  Mechani- 
cal, Military  and  Naval.  10,000  illus.  4300  pp. 
super  royal  8vo.     {1874,  Supplement  issued  in  1881). 

Complete  with  Supplement,  in  II  divisions    net     3   10     o 
Ditto         ditto     in  4  vols.  net     330 

Surveying  and  Levelling  Instruments.    By  W.  F. 

Stanley.    Third  edition,  372  illus.  562  pp.  crown 

8vo.     (1901) 7     6 

Surveyor's  Handbook.  By  T.  U.  Taylor.  116 
illus.  310  pp.  crown  8vo,  leather,  gilt  edges. 
(New  York,  1908)        net  8     6 

Hints    on    Levelling    Operations.      By  W.   H. 

Wells.     Second  edition,  8vo,  sewed.     (1890)    ...  10 

The    Drainage   of   Fens   and    Low    Lands    by 

Gravitation    and    Steam    Power.      By    W.    H. 
Wheeler.     8  plates,  175  pp.  8vo.     (1888)  ...  12     6 

Stadia  Surveying,  the  theory  of  Stadia  Measure- 
ments. By  A.  WiNSLOW.  Fifth  edition,  148  pp. 
i8mo,  boards.     (Mw  York,  1902) net  20 

Handbook    on    Tacheometrical    Surveying.     By 

C.  Xydis.     s^  illus.  3  plates,  63  pp.  8vo.     (1909) 

net  6     o 


DICTIONARIES. 

Technological  Dictionary  in  the  English,  Spanish, 
German   and    French    Languages.      By    D. 

Carlos  Huelin  Y  Arssu.     Crown  8vo. 

Vol.  I.      English -Spanish- German -French. 

609  pp.     (1906)  ...  ...         net         10 

Vol.  II.     German  -  English -French-Spanish. 

720  pp.     (1908)  ...  ...         net         10 

Vols.  III.  and  IV.     In  preparation. 

English-French  and  French-English  Dictionary 
of  the   Motor-Car,  Cycle  and   Boat.    By  F. 

Lucas.     171  pp.  crown  8vo.     (1905)         ...         net  5 
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Spanish-English   Dictionary  of  Mining   Terms. 

By  F.  Lucas.     78  pp.  8vo.     {1905)  ...         net  5     o 

English-Russian  and  Russian-English  Engineer- 
ing Dictionary.  By  L.  Meycliar.  100  pp. 
i6mo.     {1909)  net  2     6 


DOMESTIC    ECONOMY. 

Food  Adulteration  and  its  Detection.     By  J.  P. 

Battershall.      12    plates,    328    pp.    demy   8vo. 

{New  York,  1887)        15     o 

How   to    Check    Electricity    Bills.      By    S.    W. 

Borden.     41  illus.  54  pp.  crown  8vo.     {New  York, 

1907) net  2     o 

Practical  Hints  on  Taking  a  House.     By  H.  P. 

BouLNOis.     71  pp.  i8mo.     {1885)  ...  16 

The    Cooking    Range,  its  Failings  and  Remedies. 

By  F.  Dye.     52  pp.  fcap.  8vo,  sewed.     {1888)   ...  06 

The  Kitchen   Boiler  and  Water  Pipes.     By  H. 

Grimshaw.     8vo,  sewed.     {1887)  ...  ...         net  1     o 

Cookery  and  Domestic  Management,  including 
economic  and  middle  class  Practical  Cookery. 
By  K.  Mellish.  56  coloured  plates  and  441 
illus.  987  pp.  super-royal  8vo.     {1901)      ...         net         16     o 

Spons'  Household  Manual.      250  illus.   1043  PP- 

demySvo.     {1902) 7     6 

Ditto               ditto                half-bound    French 
morocco  ...         ...         ...  ...  9     o 

Handbook  of  Sanitary  Information  for  House- 
holders. By  R.  S.  Tracy.  33  illus.  114  pp. 
i8mo.     {New  York,  1900)     2     6 


E.  &  F.  N.  SPON,  Limited.  13 


DRAWING. 

The  Ornamental  Penman's,  Engraver's  and  Sign 
Writer's  Pocket  Book  of  Alphabets.  By  B. 
Alexander.     Oblong  i2mo,  sewed  ...  ..-  06 

The  Draughtsman's  Handbook  of  Plan  and  Map 
Drawing.  By  G.  G.  Andre.  87  illus.  and  34 
plain  and  coloured  plates,  162  pp.  crown  4to.  (1891)  9     o 

Slide  Valve  Diagrams :  a  French  Method  for  their 
Construction.  By  L.  Bankson.  i8mo,  boards. 
(New  York,  1892)         net  2     o 

A  System  of  Easy  Lettering.  By  J.  H.  Cromwell. 
With  Supplement  by  G.  Martin.  Sixth  thou- 
sand, oblong  Bvo.     (New  York,  1900)         ...         net  20 

Plane  Geometrical  Drawing.     By  R.  C.  Fawdry. 

Illustrated,  185  pp.  crown  8vo.     {1901)    ...         net  3     o 

Twelve  Plates   on   Projection   Drawing.    By  O. 

GuETH.     Oblong  4to.     (New  York,  1903)  ...         net  30 

Hints  on  Architectural    Draughtsmanship.     By 

G.    W.    T.    Hallatt.      Fourth    edition,    80   pp. 

i8mo.     (1906)  fiet  i     6 

A  First  Course  of  Mechanical  Drawing  (Tracing). 

By  G.  Halliday.     Oblong  4to,  sewed      ...         ...  2     o 

A^  Manual  of  Mechanical  Drawing.     By  P.  D. 

Johnston.     68  plates  and  20  pp.  squared  paper, 

149  pp.  oblong  8vo.     (New  York,  1903)      ...         net  8     o 

Drawings  for  Medium-sized   Repetition  Work. 

By  R.  D.  Spinney.     With  47  illus.  130  pp.  8vo. 

(1909) net  3     6 

Mathematical  Drawing  Instruments.    By  W.  F. 

Stanley.      Seventh   edition,  265    illus.    370   pp. 

crown  8vo.     (1900) 50 
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ELECTRICAL  ENGINEERING. 

Electric    Bell    Construction.      By  F.  C.  Allsop. 

Second  edition,  177  illus.  143  pp.  crown  8vo.  (1900)  3     6 

Practical  Electric  Bell  Fitting.  By  F.  C.  Allsop. 
Tenth  edition,  186  illus.  including  8  folding  plates, 
185  pp.  crown  8vo.     (1903)  ...  ...  ...  3     6 

Telephones :  their  Construction  and  Fitting.  By 
F.  C.  Allsop.  Eighth  edition,  184  illus.  222  pp. 
crown  8vo.     (1909) 3     6 

Thermo-electric  Reactions  and  Currents  between 
Metals  in  Fused  Salts.  By  T.  Andrews.  8vo, 
sewed.     (1896)  10 

Auto -Transformer     Design.       By    A.    H.   Avery. 

25  illus.  60  pp.  8vo.     (1909)  net  3     6 

Principles  of  Electric  Power  (Continuous  Current) 
for  Mechanical  Engineers.  By  A.  H.  Bate. 
63  illus.  204  pp.  crown  8vo.  (1905)  (Finsbury 
Technical  Manual)  ...  .'..  ...         net  4     6 

Practical   Construction  of    Electric   Tramways. 

By  William  R.  Bowker.    93  illus.  119  pp.  8vo. 

(1903) net  6     o 

Design    and    Construction    of  Induction   Coils. 

By  A.  F.  Collins.     155  illus.  272  pp.  demy  8vo. 

(New  York,  1909)       net         12     6 

Switchboard  Measuring  Instruments  for  Con- 
tinuous and  Polyphase  Currents.  By  J.  C. 
Connan.     117  illus.   150  pp.  8vo,    cloth.     (1908) 

net  5     o 

Management  of  Electrical  Machinery.    By  F.  B. 

Crocker  and  S.  S.  Wheeler.     Eighth  edition, 
131  illus.  223  pp.  crown  8vo.     (New   York,  1909) 

net  4     6 
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Electric    Lighting  :    A  Practical  Exposition  of  the 

Art.   By  F.  B.  Crocker.    Royal  8vo.    {New  York.) 

Vol.  I.     The    Generating  Plant.     Sixth 

edition,  213  illus.  470  pp.     (1904)         net         12     6 

Vol.    II.       Distributing     Systems     and 

Lamps.       Second    edition,     391     illus. 

505  pp.     {1905)      ...  ...  ...         net         12     6 

Elementary    Telegraphy    and    Telephony.      By 

Arthur  Crotch.     238  illus.  223  pp.  8vo.    {1903.) 
(FiNSBURY  Technical  Manual)   ...  ...         net  4     6 

Electricity  and  Magnetism  in  Telephone  Main- 
tenance. By  G.  W.  CuMMiNGS.  45  illus.  137  pp. 
8vo.     {New  York,  1908)         net  6     6 

Grouping  of  Electric  Cells.    By  W.  F.  Dunton. 

4  illus.  50  pp.  fcap.  8vo.     {1906)    ...  ...         net  i     6 

Magnets  and  Electric  Currents.  By  Prof.  J.  A. 
Fleming.  Second  edition,  136  illus.  417  pp. 
crown  8vo       ...  ...  ...  ...  ...         net  5     o 

Notes  on  Design  of  Small  Dynamo.     By  George 

Halliday.     Second  edition,  8  plates,  8vo.    {1895)  2     6 

Practical  Alternating  Currents  and  Power 
Tranmission.  By  N.  Harrison.  172  illus. 
375  PP-  crown  8vo.     {New  York,  1906)       ...         net         10     6 

Making  Wireless  Outfits.  By  N.  Harrison.  27 
illus.  61  pp.  crown  8vo,  limp.     {New  York,  1909) 

net  I     6 

Wireless  Telephone  Construction.  By  N.  Harri- 
son. 43  illus.  73  pp.  crown  8vo,  limp.  {New 
York,  1909)      net  1     6 

The  Phoenix  Fire  Office  Rules  for  Electric  Light 
and  Electrical  Power  Installations.  By  M 
Heaphy.  Thirty-seventh  edition,  8vo,  sewed 
{1908) 

Testing  Telegraph  Cables.     By  Colonel  V.  Hos 
KicER.     Third  edition,  crown  8vo.     {1889) 
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Electric  Cables,  their  Construction   and  Cost. 

By  t).  CoYLE  and  F.  J.  O.  Howe.  With  many 
diagrams  and  216  tables,  464  pp.  crown  8vo, 
leather.     {In  the  Press.) 

Long   Distance   Electric    Power  Transmission. 

By  R.  W.  Hutchinson.     136  illus.  345  pp.  crown 

8vo.     (New  York,  1907)         net         12     6 

Theory   and   Practice  of  Electric   Wiring.     By 

W.  S.  Ibbetson.     119  illus.  366  pp.  crown  8vo. 

{1909) net  5     o 

General  Rules  recommended  for  Wiring  for  the 

Supply  of  Electrical  Energy.  Issued  by  The 
Institution  of  Electrical  Engineers.  8vo, 
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Form  of  Model  General  Conditions  recom- 
mended by  The  Institution  of  Electrical 
Engineers  for  use  in  connection  with  Electrical 
Contracts.     8vo,  sewed.     {1906)    ...  ...         net  1     o 

A  Handbook  of  Electrical  Testing.     By  H.  R. 

Kempe.     Seventh  edition,  285  illus.  706  pp.  demy 

8vo.     {1908) net         18     o 

Application  of  Electricity  to  Railway  Working. 

By  W.  E.  Langdon.      142  illus.   and  5    plates, 
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How  to   Become  a  Competent  Motorman.     By 
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252  pp.  i2mo.     {New  York,  1903)   ...          ...         net  4     6 

Electromagnets,  their  design  and  construction.  By 
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{New  York,  1901)        net  6     6 

Telephone    Construction,    Methods    and    Cost. 

By  C.  Mayer.  With  Appendices  on  the  cost  of 
materials  and  labour  by  J.  C.  Slippy.  103  illus, 
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Electric    Gas    Lighting.      By   N.    H.    Schneider. 
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crown  8vo,  limp.     [New  York,  1905)  ...         net  1     6 

Modern  Primary  Batteries,  their  construction,  use 
and  maintenance.  By  N.  H.  Schneider.  54 
illus.  94  pp.  crown   8vo,  limp.     {New  York,  1905) 

net  I     6 

Practical  Engineers'  Handbook  on  the  Care 
and  Management  of  Electric  Power  Plants. 
By  N.  H.  Schneider.  203  illus.  274  pp.  crown 
8vo.     {New  York,  1906)         net  5     o 

Electrical  Circuits  and  Diagrams,  illustrated  and 
explained.  By  N.  H.  Schneider.  8vo,  limp. 
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Part  2.     73  pp.     {1909) 7iet  1     6 

Electrical   Instruments  and  Testing.    By  N.  H. 
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Experimenting  with  Induction  Coils.     By  N.  H. 

Schneider.     26   illus.  73    pp.  crown    8vo,    limp. 

{New  York,  1906)         net  16 

Study  of  Electricity  for   Beginners.     By  N.  H. 

Schneider.     54   illus.  88  pp.    crown    8vo,  limp. 

{New  York,  1905)         net  1     6 

Practical  Electrics :  a  Universal  Hand3^book  on 
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The  Voltaic  Accumulator :  an  elementary  treatise. 
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E.  ScHULZ.      Edited,  with   a    Preface,  by  Prof. 
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Electricity  Simplified.  By  T.  O.  Sloane.  Tenth 
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How  to  become  a  Successful   Electrician.    By 

T.  O.  Sloane.     Third  edition,  illustrated,  crown 
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Electricity:  its  Theory,  Sources  and  Applications. 
By  J.  T.  Sprague.  Third  edition,  109  illus. 
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Telegraphic  Connections.  By  C.  Thom  and 
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Rontgen  Rays  and  Phenomena  of  the  Anode  and 
Cathode.  By  E.  P.  Thompson  and  W.  A. 
Anthony.  105  illus.  204  pp.  8vo.  (New  York, 
1896) net  46 

Dynamo  Electric  Machinery.  By  Prof.  S.  P. 
Thompson.  Seventh  edition,  demy  8vo.  (Fins- 
bury  Technical  Manual.) 

Vol.  I.     Continuous-Current  Machinery. 
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Vol.  II.    Alternating  Current  Machinery. 

15  coloured  and  24  folding  plates, 
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Design  of  Dynamos  (Continuous  Currents).  By 
Prof.  S.  P.  Thompson.  4  coloured  and  8  folding 
plates,  243  pp.  demy  8vo.     (1903) ...  ...         net         12     o 
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The  Electromagnet.      By  C.  R.  Underhill.     67 

illus.  159  pp.  crown  8vo.     (New  York,  1903)        net  6     6 

Practical  Guide  to  the  Testing  of  Insulated 
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edition,  38  illus.  118  pp.  crown  8vo.  [New  York, 
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GAS    AND    OIL    ENGINES. 

The  Theory  of  the  Gas  Engine.  By  D.  Clerk. 
Edited  by  F.  E.  I  dell.  Third  edition,  19  illus. 
180  pp.  i8mo,  boards.     (New  York,  1903)      ...     net  2     o 

The   Design  and  Construction  of  Oil  Engines. 

By    A.    H.    GoLDiNGHAM.      Second    edition,    108 

illus.  255  pp.  crown  8vo.     (New  York,  1904)        net  6     6 

Gas  Engine  in  Principle  and  Practice.    By  A.  H. 

GoLDiNGHAM.     107  illus.  195  pp.  8vo,  cloth.     [New 

York,  1907)      net  6     6 

Practical  Hand-Book  on  the  Care  and  Manage- 
ment of  Gas  Engines.  By  G.  Lieckfeld. 
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Gas   Engines  and  their  Troubles.      By  E.  W. 

Roberts,  with  chapters  on  the  Design  and  Con- 
struction of  Launches,  by  Prof.  W.  F.  Durand. 
38  illus.  143  pp.  crown  8vo.     (New  York,  1903)    net  4     6 

Gas  and  Petroleum  Engines.  A  Manual  for  Stu- 
dents and  Engineers.  (Finsbury  Technical 
Manual.)  By  Prof.  W.  Robinson.  Third  edition 
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Gas  Analyst's  Manual  (incorporating  Hartley's 
"Gas  Analyst's  Manual"  and  ''Gas  Measure- 
ment ").  By  J.  Abady.  102  illustrations,  576 
pp.  demy  8vo.     (1902)  net         18     o 

Gas  Works  :  their  Arrangement,  Construction,  Plant 
and  Machinery.  By  F.  Colyer.  31  folding 
plates,  134  pp.  8vo.     (1884)  ...  ...         «^^  8     6 
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Transactions  of  the  Institution  of  Gas  En- 
gineers. Edited  by  Walter  T.  Dunn,  Secretary. 
Published  annually.     8vo  ...  ...  ...  ne^         lo     6 

Lighting    by    Acetylene.      By    F.   Dye.     75  illus. 

200  pp.  crown  8vo.     {1902)  ...  ...         net  6     o 

A  Comparison  of  the  English  and  French 
Methods  of  Ascertaining  the  Illuminating 
Power  of  Coal  Gas.  By  A.  J.  Van  Eijnd- 
HOVEN.     Illustrated,  crown  8vo.     (1897)  ...  ...  4     o 

Gas  Lighting  and  Gas  Fitting.  By  W.  P.  Gerhard. 
Second  edition,  190  pp.  i8mo,  boards.  (New  York, 
1894) net  2     o 

A  Treatise  on  the  Comparative  Commercial 
Values  of  Gas  Coals  and  Cannels.     By  D.  A. 

Graham.     3  plates,  100  pp.  8vo.     (1882)  ...  4     6 

The  Gas  Engineer's  Laboratory  Handbook.    By 

J.    Hornby.       Second   edition,   69  illus.  328  pp. 

crown  8vo.     (1902)    ...  net  6     o 
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to  the  Invention  and  Development  of  the  Electric 
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A   Chronology   of   Inland    Navigation  in    Great 

Britain.    By  H.  R.  De  Salis.    Crown  8vo.    (1897).  4     6 

A   History  of  Electric  Telegraphy  to   the  year 
1837.    By  J.  J.  Fahie.    35  illus.  542  pp.  crown  8vo. 
.    (1889) 2     o 

History  and  Development  of  Steam  Locomotion 
on  Common  Roads.  By  W.  Fletcher.  109 
illus.  288  pp.  8vo       ...  ...  ...  ...  ...  5     o 
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Life  as  an  Engineer :  its  Lights,  Shades,  and 
Prospects.  By  J.  W.  C.  Haldane.  23  plates, 
338  pp.  crown  8vo.     {1905)    ...  ...  ...      net  5     o 

Philipp  Reis,  Inventor  of  the  Telephone :  a  Bio- 
graphical Sketch.  By  Prof.  S.  P.  Thompson. 
8vo,  cloth.     {188S) 7     6 

The  Development  of  the    Mercurial  Air   Pump. 

By  Prof.  S.  P.  Thompson.     Illustrated,  royal  8vo, 

sewed.     {1888)  i     6 
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edition,  450  illus.  492  pp.  crown  8vo.     {1902)    net  5 

The  Springing  and  Adjusting  of  Watches.    By 

F.   J.    Britten.     75    illus.    152    pp.    crown    8vo. 
{1898) net  3 

Prize  Essay  on  the  Balance  Spring  and  its  Iso- 
chronal Adjustments.  By  M.  Immisch.  7  illus. 
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HYDRAULICS  AND  HYDRAULIC 
MACHINERY. 

{See  also  Water  Supply.) 

Pumps :  Historically,  Theoretically  and  Practically 
Considered.  By  P.  R.  BjOrling.  Second  edition, 
156  illus.  234  pp.  crown  8vo.      {1895)       ...  ...  7     6 

Pump    Details.     By  P.   R.  Bj5rling.     278  illus. 

211  pp.  crown  8vo.     {1892)  ...  76 
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Pumps  and  Pump  Motors :  A  Manual  for  the  use 
of  Hydraulic  Engineers.  By  P.  R.  Bjorling. 
Two  vols.  261  plates,  369  pp.  royal  4to.     (1896) 

net     I   10     o 

Practical    Handbook    on    Pump    Construction. 

By  P.   R.  BjOrling.     Second  edition,  9  plates, 

90  pp.  crown  8vo.     (1904)  ...  •••  ...  ...  5     o 

Water  or  Hydraulic  Motors.    By  P.  R.  BjOrling. 

206  illus.  287  pp.  crown  Svo.     (1903)        ...  ...  90 

Hydraulic  Machinery,  with  an  Introduction  to 
Hydraulics.  By  R.  G.  Blaine.  Second  edition 
with  307  illus.  468  pp.  8vo.  (Finsbury  Technical 
Manual).     (1905)      net         14     o 

Practical    Hydraulics.      By   T.    Box.     Fifteenth 

edition,  8  plates,  88  pp.  crown  Svo.     (1909)        net  5     o 

Hydraulic,  Steam,  and  Hand  Power  Lifting  and 
Pressing  Machinery.  By  F.  Colyer.  Second 
edition,  88  plates,  21 1  pp.  imperial  8vo.    (1892)  net         10     6 

Pumps  and  Pumping  Machinery.  By  F.  Colyer. 
Vol.    I.    Second  edition,  53  plates,  212  pp.  8vo. 

(1892) 7iet         10     6 

Vol.  n.     Second  edition,  48  plates,  169  pp.  8vo. 
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Construction  of  Horizontal  and  Vertical  Water- 
wheels.  By  W.  CuLLEN.  Second  edition,  small 
4to.     (1871) 5     o 

Tables  giving  Hydraulic  Mean  Depth  and  Area 
of  Circular  Sewers.  By  R.  De  Salis.  8vo, 
sewed  ...  ...  ...  ...  ...  ...  ...  i     o 

Donaldson's  Poncelet  Turbine  and  Water  Pres- 
sure Engine  and  Pump.  By  W.  Donaldson. 
4to.     (1883) 5     o 

Principles  of  Construction  and  Efficiency  of 
Waterwheels.  By  W.  Donaldson.  13  illus. 
94  pp.  8vo.     (1876) 5     o 
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Practical  Hydrostatics  and  Hydrostatic  Formulae. 

By  E.  S.  Gould.     27  illus.  114  pp.  i8mo,  boards. 

(New  York,  1903)         ...  ...  ...  ...         net  2     0 

Hydraulic  and  other  Tables  for  purposes  of 
Sewerage  and  Water  Supply.  By  T.  Hennell. 
Third  edition,  70  pp.  crown  8vo.     (1908)  ?iet  4    6 

Hydraulic  Tables  for  finding  the  Mean  Velocity  and 
Discharge  in  Open  Channels.  By  T.  Higham. 
Second  edition,  go  pp.  super-royal  8vo.     (1898)...  7     6 

Tables  for  Calculating  the  Discharge  of  Water 

in  Pipes  for  Water  and  Power  Supplies.  In 
dexed  at  side  for  ready  reference.  By  A.  E.  Silk 
63  pp.  crown  8vo.     (1899)    ... 

Simple   Hydraulic   Formulae.      By  T.  W.  Stone 

9  plates,  98  pp.  crown  8vo.     (1881)  ...  ...  40 
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Perfumes    and    their    Preparation.      By  G.   W. 

AsKiNSON.  Translated  from  the  Third  German 
Edition  by  I.  Fuest.  Third  edition,  32  illus. 
312  pp.  8vo.     (New  York,  1907)       ...  ...         net         12     6 

Brewing  Calculations,  Gauging  and  Tabulation. 
By  C.  H.  Bater.  340  pp.  64mo,  roan,  gilt  edges. 
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A  Pocket  Book  for  Chemists,  Chemical  Manu- 
facturers, Metallurgists,  Dyers,  Distillers,  etc. 
By  T.  Bayley.  Seventh  edition,  550  pp.  royal 
32mo, roan,  gilt  edges  ...  ...  ...         net  5     o 

Practical  Receipts  for  the  Manufacturer,  the 
Mechanic,  and  for  Home  use.  By  Dr.  H.  R. 
Berkeley  and  W.  M.  Walker.  250  pp.  demy 
8vo.     (1902) net  7     6 
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A  Treatise  on  the  Manufacture  of  Soap  and 
Candles,  Lubricants  and  Glycerine.  By  W.  L. 
Carpenter  and  H.  Leask.  Second  edition, 
104  illus.  456  pp.  crown  8vo.     (1895)        ...  ...  12     6 

A  Text  Book  of  Paper  Making.  By  C.  F.  Cross 
and  E.  J.  Bevan.  Third  edition,  97  illus.  411  pp. 
crown  8vo.     {1907)   ...  ...  ...  ...         net         12     6 

C.B.S.  Standard  Units  and  Standard  Paper 
Tests.  By  C.  F.  Cross,  E.  J.  Bevan,  C.  Beadle 
and  R.  W.  Sindall.     25  pp.  crown  4to.     (1903) 

net  2     6 

Soda  Fountain  Requisites.  A  Practical  Receipt 
Book  for  Druggists,  Chemists,  etc.  By  G.  H. 
Dubelle.  Third  edition,  157  pp.  crown  8vo. 
{New  York,  1905)        net  4     6 

The  Chemistry  of  Fire  and  Fire  Prevention.  By 
H.  and  H.  Ingle.  45  illus.  290  pp.  crown  8vo. 
{1900) 9     o 

Ice-Making  Machines.  By  M.  Ledoux  and  others. 
Sixth  edition.  190  pp.  i8mo,  boards.  {New 
York,  1906)       ...  ...  ...  ...  ...         net  2     o 

Brewing  with  Raw  Grain.     By  T.  W.  Lovibond. 

75  pp.  crown  8vo.     {1883)   ...  ...  ...  ...  50 

Sugar,  a  Handbook  for  Planters  and  Refiners. 

By  the  late  J.  A.  R.  Newlands  and  B.  E.  R. 
Newlands.  236  illus.  876  pp.  demy  8vo.  {London, 
1909) net     i     5     o 

Principles   of   Leather   Manufacture.      By  Prof. 

H.R.Procter,    ioi  illus.  520  pp.  medium  8vo  ;?^^         18     o 

Leather    Industries    Laboratory    Handbook    of 

Analytical  and  Experimental  methods.  By  H.  R. 
Procter.  Second  edition,  4  plates,  46  illus. 
450  pp.  demy  8vo.     {1908)  ...  ...  ...         net         18     o 

Theoretical  and  Practical  Ammonia  Refrigera- 
tion. By  I.  I.  Redwood.  Sixth  thousand, 
15  illus.  146  pp.  square  i6mo.    {New  York,  1909)  net  4     6 
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Breweries  and  Mailings.  By  G.  Scammell  and 
F.  CoLYER.  Second  edition,  20  plates,  178  pp. 
8vo.     {1880) net  6     o 

Factory    Glazes    for    Ceramic    Engineers.      By 

H.  Rum-Bellow.      Folio.      Series    A,    Leadless 
Sanitary  Glazes.     {1908)     ...  ...  ...         net     2     2.    o 

Text    Book   of  Physical    Chemistry.    By  C.   L. 

Speyers.     224  pp.  demy  8vo.     {New  York,  1898)  9     o 

Spons'    Encyclopaedia    of  the    Industrial    Arts, 

Manufactures       and       Commercial       Products. 
1500  illus.  2100  pp.  super-royal  8vo. 

In  2  Vols,  cloth  ...  ...  ..,  ...     3  10     o 

Pigments,  Paints   and   Painting.     By  G.  Terry. 

49  illus.  392  pp.  crown  8vo.     {1893)  76 

Tables  for  the  Quantitative  Estimation  of  the 
Sugars.  By  E.  Wein  and  W.  Frew.  Crown  8vo. 
{1896) 6     o 

Workshop  Receipts.  For  the  use  of  Manu- 
facturers, Mechanics  and  Scientific  Amateurs. 
New  and  thoroughly  revised  edition,  crown  8vo. 
{1909) each  net  3     o 

Vol.      I.     Acetylene  Lighting  to  Drying. 

223  illus.  532  pp. 
Vol,    II.     Dyeing  to  Japanning.     259   illus. 

540  pp. 
Vol.  III.     Jointing  Pipes  to  Pumps. 

Vol.  IV. 


Practical  Handbook  on  the  Distillation  of  Alco- 
hol from  Farm  Products.  By  F.  B.  Wright. 
Second  edition,  60  illus.  271  pp.  crown  8vo.  {New 
York,  1907)      net  4 

The  Manufacture  of  Chocolate  and  other  Cacao 
Preparations.  By  P.  Zipperer.  Second  edition, 
87  illus.  280  pp.  royal  8vo.     {1902)  ...         net         16 
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IRRIGATION 


The    Irrigation    Works    of    India.      By    R.    B. 

Buckley.     Second  edition,  with  coloured    maps 

and  plans.     336  pp.  4to,  cloth.     {1905)    ...         net     2     2     o 

Facts,  Figures,  and  Formulae  for  Irrigation 
Engineers.  By  R.  B.  Buckley.  With  illus. 
239  pp.  large  8vo.     [1908)   ...  ...  ...         net         10     6 

Irrigated  India.     By  Hon.  Alfred  Deakin.     With 

Map,  322  pp.  8vo.     (1898) 8     6 

Indian  Storage  Reservoirs,  with  Earthen  Dams. 
By  W.  L.  Strange.  14  plates  and  53  illus.  379 
pp.  demy  8vo.     (1904)  ...  ...  ...  net     i      i     o 

Irrigation  Farming.  By  L.  M.  Wilcox.  Revised 
edition,  113  illus.  494  pp.  crown  8vo.  {New 
York) net  8     6 

Egyptian  Irrigation.  By  Sir  W.  Willcocks. 
Second  edition  out  of  Print. 

A  few  copies  of  the  First  Edition  (1889)  are  still  to 
he  had.     Price  15s.  net. 

The   Nile  Reservoir  Dam  at  Assuan,  and  After. 

By  Sir  W.  Willcocks.  Second  edition,  13  plates, 
super-royal  8vo.     (1903)      ...  ...  ...         net  60 

The  Assuan   Reservoir  and   Lake  Moeris.     By 

Sir  W.  Willcocks.  With  text  in  English, 
French  and  Arabic.  5  plates,  116  pp.  super- 
royal  8vo.     (1904)     ...  ...  ...  ...         net  5     o 

The     Nile     ii^     1904.       By     Sir     W.     Willcocks. 

30  plates,  200  pp.  super-royal  8vo.     (1904)         w^^  9     o 
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LOGARITHM  TABLES. 

Aldum's  Pocket  Folding  Mathematical  Tables. 

Four-figure  logarithms,  and  Anti-logarithms, 
Natural  Sines,  Tangents,  Cotangents,  Cosines, 
Chords  and  Radians  for  all  angles  from  i  to  go 
degrees.  On  folding  card.  Net  ^d.  20  copies, 
net  6s, 

Tables  of  Seven-figure  Logarithms  of  the  Natural 
Numbers  from  i  to  108,000.  By  C.  Babbage 
Stereotype  edition,  8vo         ...  ...  ...  ...  7     6 

Short  Logarithmic  and  other  Tables.  B}-  W.  C 
Unwin.     Fourth  edition,  small  4to 

A.  B.  C.  Five-figure  Logarithms  for  general  use 
with  lateral  index  for  ready  reference.     By  C.  J 
Woodward.     Second   edition,    with    cut    lateral 
Index,  116  pp.  i2mo,  limp  leather  ...         net 


MARINE    ENGINEERING 
AND  NAYAL    ARCHITECTURE. 

Marine  Propellers.  By  S.  W.  Barnaby.  Fifth 
edition,  5  plates,  56  illus.  185  pp.  demy  8vo. 
{1908) net         10     6 

Marine    Engineer's    Record    Book :       Engines. 

By  B.  C.  Bartley.     8vo,  roan        ...  ...         net  5     o 

The  Engineer's  and  Draughtsman's  Data  Book 

for  Workshop   and  Office  Use.       Third  edition, 

crown  8vo,  roan         ...  ...  ...  ...  ...  3     o 

Yachting  Hints,  Tables  and  Memoranda.    By  A.  C. 
Franklin.     Waistcoat  pocket  size,  103  pp.  .64mo, 
roan,  gilt  edges  ...  ...  ...  ...         net  i     o 

Ditto  ditto  in  celluloid  case      net  1     6 
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Steamship    Coefficients,    Speeds    and    Powers. 

By  C.  F.  A.   Fyfe.     31  plates,  280  pp.  fcap.  8vo, 

leather.     {1907)          net         10     6 

Steamships  and  Their  Machinery,  from  first  to 
last.  By  J.  W.  C.  Haldane.  120  illus.  532  pp. 
Svo.     {1893) 15     o 

Tables    for    Constructing    Ships'     Lines.       By 

A.  Hogg.     Second  edition,  8vo      ...  ...  ...  7     o 

Submarine  Boats.     By  G.  W.  Hovgaard.    2  plates, 

98  pp.  crown  8vo.     {1887) 5     o 

Tabulated  Weights    of  Angle,  Tee,  Bulb,  Round, 
Square,  and  Flat  Iron  and  Steel  for  the  use  of  . 
Naval  Architects,  Ship-builders,  etc.     By  C.  H. 
Jordan.      I^ifth    edition,    579   pp.    ro3^al    32mo, 
French  morocco,  gilt  edges.     {1896)  ...  ...  7     6- 

Particulars  of  Dry  Docks,  Wet  Docks,  Wharves, 
etc.  on  the  River  Thames.  Compiled  by  C.  H. 
Jordan.  Second  edition,  7  coloured  charts,  103 
pp.  oblong  8vo.     {1904)        net         2       & 

Marine  Transport  of  Petroleum.     By  H.  Little. 

66  illus.  263  pp.  crown  Svo.     {1890)  ...  ...  10     6 

Questions  and  Answers  for   Marine  Engineers, 

with  a  Practical  Treatise  on  Breakdowns  at  Sea. 
By  T.  Lucas.  12  folding  plates,  515  pp.  gilt 
edges,  crown  8vo.     {New  York,  1902)         ...         net  8     o 

Reed's  Examination  Papers  for  Extra  First 
Class  Engineers.  Fourth  edition,  14  plates  and 
188  illus.  550  pp.  8vo.     {1902)        net         18     o 

Reed's  Engineers'  Handbook  to  the  Board  of 
Trade  Examinations  for  certificates  of  Com- 
petency as  First  and  Second  Class  Engineers. 
Nineteenth  edition,  37  plates,  358  illus.  696  pp. 
8vo       ...  ...  ...  ...  ...  ...         net         14     o 
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Reed's  Polyglot  Guide  to  the  Marine  Engine,  in 

English,  French,  German  and   Norsk.      Second 

edition,  oblong  8vo.     (1900).  ...  ...         net  6     o 

Reed's  Marine  Boilers.    Second  edition,  crown  8vo 

net  4     6 

Reed's  Useful   Hints  to   Sea-jgoing  Engineers. 

Fourth  edition,  8  plates,  50  illus.  312  pp.  crown 

8vo.     {1903) net  3     6 

Naval  Architects'  and   Engineers'   Data   Book. 

By  T.  H.  Watson.     Fcap.  8vo,  cloth      ...         net  3     6 


MATERIALS, 

Practical  Treatise  on  the  Strength  of  Materials. 

By  T.    Box.      Fourth  edition,  27  plates,  536  pp. 

8vo.     (1902) net         12     6 

Treatise  on  the  Origin,  Progress,  Prevention 
and  Cure  of  Dry  Rot  in  Timber.     By  T.  A. 

Brixton.     10  plates,  519  pp.  crown  8vo.     (1875)  7     6 

Twenty  Years'  Practical  Experience  of  Natural 
Asphalt  and  Mineral  Bitumen.  By  W.  H. 
Delano.  33  illus.  73  pp.  crown  8vo,  parchment. 
(1893) 2     o 

Stone  :  how  to  get  it  and  how  to  use  it.  By  Major- 
Gen.  C.  E.  LuARD,  R.E.     8vo,  sewed.     (1890)   ...  2     o 

Testing  of  Pipes  and  Pipe-joints  in  the  Open 
Trenches.  By  M.  M.  Paterson.  8vo,  sewed 
(1879) 2     o 

Lubricants,  Oils  and  Greases.    By  I.  I.  Redwood. 

3  plates,  8vo.     (1898)  4     6 

Practical  Treatise  on  Mineral  Oils  and  their 
By-Products.  By  I.  I.  Redwood.  67  illus.  336  pp. 
demySvo.     (1897) 15     o 
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Silico-Calcareous  Sandstones,  or  Building  Stones 
from  Quartz,  Sand  and  Lime.  By  E.  Stoffler. 
5  plates,  8vo,  sewed.     {1901)  ...  ...         net  4     o 

Proceedings  of  the  International  Association 
for  Testing  Materials.  English  edition. 
Issued  irregularly.     Price  varies. 


MATHEMATICS. 

Imaginary  Quantities.  By  M.  Argand.  Trans- 
lated by  Prof.  Hardy.    i8mo,  boards.  (New  York) 

net  2     o 

Text   Book  of  Practical  Solid   Geometry.     By 

E.  H.  DE  V.  Atkinson.  Revised  by  Major  B.  R. 
Ward,  R.E.  Second  edition,  17  plates,  8vo. 
(1901) 7     6 

Quick  and  Easy  Methods  of  Calculating,   and 

the  Theory  and  Use  of  the  Slide  Rule.  By 
R.  G.  Blaine.  Third  edition,  6  illus.  152  pp. 
i6mo,  leather  cloth.     (1907)  2     6 

Symbolic  Algebra,  or  the  Algebra  of  Algebraic 
Numbers.  By  W.  Cain.  i8mo,  boards.  [New 
York)     ...  ...  ...  ...  ...  ...         net  2     o 

Nautical  Astronomy.     By  J.  H.  Colvin.     127  pp. 

crown,  8vo.     (1901)  ...  ...  ...         net  2     6 

Chemical  Problems.   ByJ.  C.  Foye.    Fourth  edition, 

141  pp.  1 8mo,  boards.     (New  York,  1898)...         net  20 

Primer  of  the  Calculus.  By  E.  S.  Gould.  Second 
edition,  24  illus.  122  pp.  i8mo,  boards.  (New 
York,  1899)      net  2     o 

Elementary  Treatise  on  the  Calculus  for  Engineer- 
ing Students.  By  J.  Graham.  Third  edition, 
276  pp.  crown  8vo.  (1905).  (Finsbury  Technical 
Manual)         ...         ...         ...         ...         ...  ...  7     6 
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Manual  of  the  Slide  Rule.  By  F.  A.  Halsey. 
Second  edition,  31  illus.  84  pp.  i8mo,  boards. 
{New  York,  1901)        net  2     o 

Reform  in  Chemical  and  Physical  Calculations. 

By  C.  J.  T.  Hanssen.     410.     {1897)  ...         net  6.    6 

Algebra  Self-Taught.    By  P.  Higgs.    Third  edition, 

104  pp. crown  8vo.     (1903)  ...  ...  ...  ...  26 

Galvanic    Circuit    investigated    Mathematically. 

By  G.  S.  Ohm.    Translated  by  William  Francis. 

269  pp.  i8mo,  boards.    (New  York,  1891)  ...         net  2     o 

Elementary  Practical   Mathematics.     By  M.   T. 

Ormsby.     420  pp.  demy  8vo.     (1900)        ...         Jiet  .7     6 

Elements  of  Graphic  Statics.  By  K.  Von  Ott. 
Translated  by  G.  S.  Clarke.  93  illus.  128  pp. 
crown  8vo.     (1901) 5     o 

Figure  of  the  Earth.     By  F.  C.  Roberts.     i8mo, 

boards.     (New  York)  ...  ...  ...  ...         net  2     o 

Arithmetic  of  Electricity.  By  T.  O'C.  Sloane. 
Thirteenth  edition,  crown  8vo.  (New  York, 
1901) net  4     6 

Graphic  Method  for  Solving  certain  Questions 
in  Arithmetic  or  Algebra.  By  G.  L.  Vose. 
Second  edition  with  28  illus.  62  pp.  i8mo,  boards. 
{New  York,  1902)        net  2     o 

Problems  in  Electricity.  A  Graduated  Collection 
comprising  all  branches  of  Electrical  Science. 
By  R.  Weber.  Translated  from  the  French  by 
E.  A.  O'Keefe.  34  illus.  366  pp.  crown  8vo. 
(1902).  net  7     6 
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WECHANICAL  EWGINEERING. 

Steam  Engines  and  Boilers,  etc. 

Handbook  for  Mechanical  Engineers.    By  Hy. 

Adams.      Fourth    edition,   426   pp.    crown    8vo. 

(1897)  net  4     6 

Appleby's     Handbooks    of    Machinery.      Many 

illustrations,  8vo.    Sections  2,  3,  4  and  6...       each  3     6 

Section  5 5     o 

Section  i. — Prime  Movers.     Out  of  Pri?it. 

Section  2. — Hoisting  Machinery,  Winding  Engines,  etc. 

Section  3. — Pumping  Machinery  and  Pumping  Engines. 

Section  4. — Machine  Tools  and  Accessories. 

Section  5. — Contractors'  Plant  and  Railway  Materials. 

Section  6. — Mining,  Colonial  and  Manufacturing  Machinery. 

Engineers'  Sketch  Book  of  Mechanical  Move- 
ments. By  T.  W.  Barber.  Fifth  edition,  3000 
illus.  355  pp.  8vo.     (1906) net         10     6 

The  Repair  and  Maintenance  of  Machinery.    By 

T.  W.  Barber.     417  illus.  476  pp.  Svo.     (1895)  ...  10     6 

Slide  Valve  and  its  Functions,  with  special 
reference  to  Modern  Practice  in  the  United 
States.  By  J.  Begtrup.  90  diagrams,  146  pp. 
medium  Svo.     (New  York,  1902)      net  80 

Practical  Treatise  on  Mill  Gearing.  By  T.  Box. 
Fifth  edition,  11  plates,  128  pp.  crown  Svo 
(1892) 7     5 

Safety  Valves.  By  R.  H.  Buell.  Third  edition, 
20  illus.  100  pp.  i8mo,  boards.      (New  York,  1898) 

net  2     o 

Machine  Design.    By  Prof.  W.  L.  Cathcart. 

Part  I.     Fastenings.     123   illus.  291  pp. 

demy  Svo.     (New  York,  1903)  ...         net         126 
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Chimney    Design    and    Theory.      By    W.    W. 

Christie.      Second    edition,    54   illus.    192    pp. 

crown  8vo.     {New  York,  1902)         net         12     6 

Furnace  Draft :  its  Production  by  Mechanical 
Methods.  By  W.  W.  Christie.  5  illus.  80  pp. 
iSmo,  boards.     (Neiv  York,  1906)    ...  ...         net  2     o 

Working  and  Management  of  Steam  Boilers 
and  Engines.  By  F.  Colyer.  Second  edition, 
108  pp.  crown  8vo.     (1902)  36 

The   Stokers'    Catechism.      By   W.    J.    Connor. 

63  pp.  limp  cloth.     {1906)    ...  ...  ...         net  1     o 

Treatise  on  the  use  of  Belting  for  the  Transmission 
of  Power.  By  J.  H.  Cooper.  Fifth  edition,  94  illus. 
399  PP-  demy  8vo.     {New  York,  1901)        ...         net         12     6 

The  Steam  Engine  considered  as  a  Thermo- 
dynamic Machine.  ByJ.  H.  Cotterill.  Third 
edition,  39  diagrams,  444  pp.  8vo.     {1896)  ...  15     o 

Fireman's     Guide,    a   Handbook    on   the    Care    of 
Boilers.      By  K.  P.  Dahlstrom.      Ninth  edition 
fcap.  8vo.     {New  York,  1902)  net  i     6 

Diseases  of  a  Gasolene  Automobile,  and  How  to 

Cure  Them.     By  A.  L.  Dyke  and  G.  P.  Dorris. 

127  illus.  201  pp.  crown  8vo.     {New  York,  1903)    net  6     6 

Belt  Driving.     By  G.  Halliday.     3  folding  plates, 

loopp.  8vo.     {1894)  3     6 

Worm  and  Spiral   Gearing.     By  F.  A.  Halsey. 

13  plates,  85  pp.  i8mo,  boards.     {New  York)      net  2     o 

Commercial  Efficiency  of  Steam    Boilers.      By 

A.  Hanssen.     Large  8vo,  sewed.     {1898)  ...  o     6 

Corliss  Engine.  By  J.  T.  Henthorn.  Third 
edition,  23  illus.  95  pp.  square  i6mo.  (New  York, 
1904) 3     6 
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Liquid  Fuel  for  Mechanical  and  Industrial  Purposes. 
By  E.  A.  Brayley  Hodgetts.  io6  illus.  129  pp. 
8vo.     (1890) -  5     o 

Elementary  Text-Book  on  Steam  Engines  and 
Boilers.  By  J.  H.  Kinealy.  Fourth  edition, 
106  illus.  259  pp.  8vo.     (New  York,  1903)  ...        net  8     6 

Centrifugal    Fans.     By  J.    H.    Kinealy.     33   illus. 

206  pp.  fcap.  8vo,  leather.     {New  York,  1905)     net         12     6 

Mechanical  Draft.  By  J.  H.  Kinealy.  27  original 
tables  and  13  plates,  142  pp.  crown  8vo.  (New 
York,  1906)      ..,  net  8     6 

The  A.  B.  C.  of  the  Steam  Engine,  with  a 
description  of  the  Automatic  Governor.  By 
J.  P.  LisK.     6plates,  i2mo.     (New  York,  1902)   net  2     o 

Valve  Setting  Record  Book.    By  P.  A.  Low.    8vo, 

boards...  ...  ...  ...  ...  ...  ...  i     6 

The  Lay-out  of  Corliss  Valve  Gears.     By  S.  A. 

Moss.     Second  edition,  3   plates,   108  pp.    i8mo, 

boards.     (New  York,  1906)   ...  ...  ...         net  1     o 

Steam  Boilers,  their  Management  and  Working. 
By  J.  Peattie.  Fifth  edition,  35  illus.  230  pp. 
crown  8vo.     (1906)   ...  ...  ...  ...         net  4     6 

Treatise  on  the  Richards  Steam  Engine  Indi- 
cator. By  C.  T.  Porter.  Sixth  edition,  3  plates 
and  73  diagrams,  285  pp.  8vo.     (1902)     ...  ...  90 

Practical  Treatise  on  the  Steam  Engine.     By 

A.    RiGG.     Second   edition,   103    plates,  378  pp. 

demy  4to.     (1894)     ...  ...  ...  •••  ...150 

Slide  Valve  Simply  Explained.     By  W.  J.  Ten- 

NANT.      Revised    by   J.    H.    Kinealy.      41    illus. 

83  pp.  crown  8vo.     (New  York,  1899)        ...         net  46 

Shaft  Governors.  By  W.  Trinks  and  C.  Hoosum. 
27  illus.  97  pp.  i8mo,  boards.     (New  York,  1905) 

net  2     o 

c  2 
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Slide  and  Piston  Valve  Geared  Steam  Engines. 

By  W.  H.  Uhland.   47  plates  and  314  illus.  155  pp. 

Two  vols,  folio,  half  morocco.     (1882)      ...  ...      i   16     o 

How  to  run    Engines  and   Boilers.     By  E.  P. 

Watson.     Fifth  edition,  31  illus.   160  pp.  crown 

8vo.     {New  York,  190 Jf)         36 

Position  Diagram  of  Cylinder  with  Meyer  Cut- 
off. By  W.  H.  Weightman.  On  card.  {New 
York)     ...  ...  ...  ...  ...  ...         net  1     o 

Practical  Method  of  Designing  Slide  Valve 
Gearing.  By  E.  J.  Welch.  69  diagrams,  283  pp. 
Crown  8vo.     (1890) 6     o 

Elements    of    Mechanics.      By  T.   W.   Wright. 

Illustrated,  372  pp.  8vo.     {New  York,  1896)         ...  ib     6 


METALLURGY. 

Iron  and  Steel  Manufacture. 


Life  of  Railway  Axles.  By  T.  Andrews.  8vo, 
sewed.     (1895)  

Microscopic  Internal  Flaws  in  Steel  Rails  and 
Propeller  Shafts.  By  T.Andrews.  8vo,  sewed. 
(1896) 

Microscopic  Internal  Flaws,  Inducing  Fracture 
in  Steel.     By  T.  Andrews.     8vo,  sewed.    (1896) 

Relations  between  the  Effects  of  Stresses  slowly 
applied  and  of  Stresses  suddenly  applied  in  the 
case  of  Iron  and  Steel :  Comparative  Tests 
with  Notched  and  Plain  Bars.  By  P.  Breuil. 
23  plates  and  60  illus.  151  pp.  8vo.     (1904)        net 

Brassfounders'  Alloys.  By  J.  F.  Buchanan.  Illus- 
trated, 129  pp.  crown  8vo.     (1905)  ...         net 
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Foundry  Nomenclature.  The  Moulder's  Pocket 
Dictionary  and  concise  guide  to  Foundry  Prac- 
tice. By  John  F.  Buchanan.  Illustrated,  225  pp. 
crown  8vo.     (1903) net  50 

American  Standard  Specifications  for  Steel.    By 

A.  L.  Colby.      Second  edition,  revised,   103  pp. 

crown  8vo.     {New  York ^  1902)         net  5     o 

Galvanised  Iron :   its    Manufacture  and   Uses.     By 

J.  Davies.     139  pp.  8vo.     {1899) net  50 

Management    of  Steel.      By  G.  Ede.      Seventh 

edition,  2 16^ pp.  crown  8vo.     {1903)  ...  ...  50 

Galvanising  and  Tinning,  with  a  special  Chapter 
on  Tinning  Grey  Iron  Castings.  By  W.  T. 
Flanders.     8vo.     {New  York)         net  8     6 

Cupola  Furnace.  A  practical  treatise  on  the 
Construction  and  Management  of  Foundry 
Cupolas.  By  E.  Kirk.  Second  edition,  78  illus. 
450  pp.  demy  8vo.     {New  York,  1903)       ...         net         15     o 

Practical  Notes  on;  Pipe  Founding.     By  J.  W. 

Macfarlane.     15  plates,  148  pp.  8vo       ...  ...  12     6 

Atlas  of  Designs  concerning  Blast  Furnace 
Practice.  By  M.  A.  Pavloff.  127  plates,  14  in. 
by  loj  in.  oblong,  sewed.     {1902)  ...  ...         net     i     i     o 

Album  of  Drawings  relating  to  the  Manufacture 
of  Open  Hearth  Steel.     By  M.  A.  Pavloff. 

Part  I.  Open] 'Hearth  Furnaces.  52 
plates,  14  in.  by  io|  in.  oblong  folio  in 
portfolio.     {190Ji)  net         12     o 

Modern  Foundry  Practice.  Including  revised 
subject  matter  and  tables  from  Spretson's 
"  Casting  and  Founding."  By  J.  Sharp.  Second 
edition,  272  illus.  759  pp.  8vo.     {1905)      ...         net     i     i     o 

Roll  Turning  for  Sections  in   Steel  and   Iron. 

By  A.  Spencer.     Second  edition,  78  plates,  4to. 

{1894) I   10     o 
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METRIC   TABLES. 

French  Measure  and  English  Equivalents.     By 

J.  Brook.     Second  edition,  80   pp.  fcap.    32mo, 
roan.     {1906) 7iet 

A  Dictionary  of  Metric  and  other  useful  Measures. 
By  L.  Clark.     113  pp.  8vo.     {1891)         

English  Weights,  with  their  Equivalents  in 
kilogrammes  per  cent.  By  F.  W.  A.  Logan. 
96  pp.  fcap.  3 2 mo,  roan.     (1906)    ...  ...         net 

Metric  Weights  with  English  Equivalents.    By 

H.  P.  McCartney.     84  pp.  fcap.  32010.     (1907) 

net 

Metric  Tables.  By  Sir  G.  L.  Molesworth.  Fourth 
edition,  95  pp.  royal  32010.     (1909)  ...         net 

Tables  for  Setting  out  Curves  from  200  metres 
to  4000  metres  by  tangential  angles.  By  H. 
Williamson.     4  illus.  60  pp.  i8mo.     {1908)      net 


MIHERALOGY  AND  MINING. 

Rock  Blasting.     By  G.  G.  Andre.     12  plates  and 

56  illus.  in  text,  202  pp.  8vo.     (1878)        5 

Winding   Plants   for    Great    Depth.      By  H.  C. 

Behr.     In  two  parts.     8vo,  sewed,     {1902)       net     2     2 

Practical  Treatise  on  Hydraulic  Mining  in 
California.  By  A.  J.  Bowie,  Jun.  Tenth 
edition,  73  illus.  313  pp.  royal  8vo.  {New  York, 
1905) net     i      i 

Manual  of  Assaying  Gold,  Silver,  Copper  and 
Lead  Ores.  By  W.  L.  Brown.  Twelfth  edition, 
132  illus.  589  pp.  crown  8vo.    {New  York,  1907)  net         10 
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Fire   Assaying.      By  E.  W,  Buskett.      69  illus. 

105  pp.  crown  8vo.     {New  York,  1907)       ...         net  4     6 

Tin  :  Describing  the  Chief  Methods  of  Mining,  Dress- 
ing, etc.  By  A.  G.  Charleton.  15  plates,  83  pp. 
crown  8vo.     {188 J^)     12     6 

Gold  Mining  and  Milling  in  Western  Australia, 
with  Notes  upon  Telluride  Treatment,  Costs  and 
Mining  Practice  in  other  Fields.  By  A.  G. 
Charleton.  82  illus.  and  numerous  plans  and 
tables,  648  pp.  super-royal  8vo.     {1903)   ...        net     1     ^     o 

Miners*   Geology  and   Prospectors*   Guide.    By 

G.  A.  CoRDER.      29  plates,  224  pp.  crown    8vo. 

{1907) net  5     o 

Blasting  of  Rock  in  Mines,  Quarries,  Tunnels, 
etc.  By  A.  W.  and  Z.  W.  Daw.  Second  edition, 
90  illus.  316  pp.  demy  8vo.     {1909)  ...         net         15     o 

Handbook  of  Mineralogy  ;  determination  and  de- 
scription of  Minerals  found  in  the  United  States. 
By  J.  C.  FoYE.     i8mo,  boards.     {New  York,  1886) 

net  2     o 

Conversations  on  Mines.    By  W.  Hopton.    Ninth 

edition,  33  illus.  356  pp.  crown  8vo.     {1891)       ...  4     6 

Our  Coal  Resources  at  the  End  of  the  Nineteenth 
Century.  By  Prof.  E.  Hull.  157  pp.  demy  8vo. 
{1897) 6     o 

Simple  Rules  for  the  Discrimination  of  Gems. 

By  T.  S.  G.  Kirkpatrick.     i6mo,  leather.    {1895)  2     o 

Hydraulic  Gold   Miners'   Manual.     By  T.  S.   G. 

Kirkpatrick.     Second    edition,    12    illus.   46  pp. 

crown  8vo.     {1897) 4     o 

Economic  Mining.     By  C.  G.  W.  Lock.     175  illus. 

680  pp.  8vo.     {1895)  net         10     6 

Gold  Milling  :  Principles  and  Practice.    By  C.  G.  W. 

Lock.      2co  illus.  850  pp.  dem.y  8vo.     {1901)       net     i     i     o 
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Mining    and     Ore -Dressing     Machinery.      By 

C.  G.  W.  Lock.   639  illus.  466  pp.  super-royal  410. 

(1890) 150 

Miners'  Pocket  Book.  By  C.  G.  W.  Lock.  Fifth 
edition,  233  illus.  624  pp.  fcap.  8vo,  roan,  gilt 
edges.     (1908)  net         10     6 

Tests  for  Ores,  Minerals  and  Metals  of  Com- 
mercial Value.  ByR.  L.  McMechen.  152  pp. 
i2mo.     {New  York,  1907)      net  5     6 

Practical  Handbook  for  the  Working  Miner 
and  Prospector,  and  the  Mining  Investor.  By 
J.  A.  Miller.  34  illus.  234  pp.  crown  8vo. 
(1897) :  76 

Theory  and  Practice  of  Centrifugal  Ventilating 
Machines.  By  D.  Murgue.  7  illus.  81  pp.  8vo. 
(1883) 5     o 

Examples  of  Coal  Mining  Plant.  By  J.  Povey- 
Harper.  Second  edition,  40  plates,  26  in.  b}'^ 
20  in.     (1895)  ...  ...  ...  ...         net     440 

Examples  of  Coal  Mining  Plant,  Second  Series. 

By  J.  Povey-Harper.  10  plates,  26  in.  by  20  in. 

..  ...  ...  ...  ...  ...         net     I   12     6 


LORGANISATION. 

Accounts, "Contracts  and  Management, 

Organisation  of  Gold  Mining  Business,  with 
Specimens  of  the  Departmental  Report  Books 
and  the  Account  Books.  By  Nicol  Brown. 
Second  edition,  220  pp.  fcap.  folio.     (1908)        net     150 

Manual  of  Engineering  Specifications  and  Con- 
tracts. By  L.  M.  Haupt.  Eighth  edition,  338  pp. 
Bvo.     (New  York,  1900)         net         12     6 
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Depreciation  of  Factories,  Mines,  and  Industrial 
Undertakings,  and  their  Valuation.  By  E. 
Matheson.     Fourth  edition  in  the  Press. 

Aid   Book  to   Engineering   Enterprise.      By  E. 

Matheson.     Third  edition,  gi6  pp.  8vo,  buckram. 

(1898) 140 

Office  Management.  A  handbook  for  x\rchitects 
and  Civil  Engineers.  By  W.  Kaye  Parry. 
New  impression,  187  pp.  medium  Svo.     (1908)  net  5     o 

Commercial  Organisation  of  Engineering  Fac- 
tories. By  H.  Spencer.  92  illus.  221  pp.  Svo. 
[1907) net         10     6 


PHYSICS. 

Colour,  Heat  and  Experimental  Sciej^ce. 


The    Entropy  Diagram  and   its  Applications.     By 

M.  J.  BouLviN.     38  illus.  82  pp.  demy  8vo.     {1898)  5     o 

Physical  Problems  and  their  Solution.  By  A.?; 
BouRGOUGNON.  224  pp.  i8mo,  boards.  {New} 
York,  1897)        net  2     o 

Heat  for  Engineers.  By  C.  R.  Darling,  iio illus. 
430  pp.  8vo.  {1908)  (FiNSBURY  Technical 
Manual)  ...  ...*         ...        net         12     6 

The  Colourist.  A  method  of  determining  colour 
harmony.  By  J.  A.  H.  Hatt.  2  coloured  plates, 
80  pp.  Svo.     (New  York,  1908)         net  6     6 

Engineering  Thermodynamics.  By  C.  F.  Hirsch- 
feld.  22illus.  157  pp.  i8mo,  boards.  {New  York, 
1907) net  2     o 

Experimental  Science :  Elementary,  Practical  and 
Experimental  Physics.  By  G.  M.  Hopkins. 
Twenty-third  edition,  920  illus.  iioo  pp.  large  8vo. 
{New  York,  1902)        net     1     1     o 
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Reform  in  Chemical  and  Physical  Calculations. 

By  C.  J.  T.  Hanssen.     Demy  4to.     (1897)         net  6     6 

Introduction  to  the  Study  of  Colour  Phenomena. 

By  J.  W.  LoviBOND.     lo  hand  coloured  plates, 

48  pp.  8vo.     (1905) net  5     o 

Practical  Laws  and  Data  on  the  Condensation 
of  Steam  in  Bare  Pipes  ;  to  which  is  added  a 
Translation  of  Peclet's  Theory  and  Experi- 
ments on  the  Transmission  of  Heat  through  In- 
sulating Materials.  By  C.  P.  Paulding.  184 
illus.  102  pp.  demy  8vo.     (New  York,  190 Ji)         net  8     6 

The  Energy  Chart.  Practical  application  to 
reciprocating  steam-engines.  By  Captain  H.  R. 
Sankey.     157  illus.  170  pp.  8vo.     {1907)  ...         net  7    6 


PRICE  BOOKS 

Approximate  Estimates.  By  T.  E.  Coleman. 
Third  edition,  481  pp.  oblong  32mo,  leather. 
(1907)  net  5     o 

Railway  Stores   Price   Book.    By  W.  O.  Kemp- 

THORNE.     500  pp.  demy  8vo.     (1909)        ...         net         10     6 

Spons'  Engineers'  Price  Book.  A  Synopsis  of 
Current  Prices  and  Rates  for  Engineering  Ma- 
terials and  Products.  Edited  by  T.  G.  Marlow. 
650  pp.  folio.     (1904)...  ...  ...  ...         net  7     6 

Spons'  Architects'  and  Builders'  Pocket  Price- 
Book)  Memoranda,  Tables  and  Prices.  Edited 
by  Clyde  Young.  Revised  by  Stanford  M. 
Brooks.  Illustrated,  552  pp.  i6mo,  leather  cloth 
(size  6J  in.  by  3I  in.  by  |  in.  thick).  Issued 
annually  ...  ...  ...  ...  ...         net  3     o 
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RAILWAY  ENGINEERING. 

Railroad    Curves    and    Earthwork.      By    C.    F. 

Allen.     Third  edition,  4  plates,  198  pp.   i2mo, 

leather,  gilt  edges.    {New  York,  1903)        ...        net  8     6 

Field  and  Office  Tables,  specially  applicable  to 
Railroads.      By  C.   F.  Allen.       293    pp.    i6mo, 

leather.     {New  York,  1908) net  8     6 

The  two  above  combined  in  one  vol.  limp  leather    ...         net         12     6 

Up-to-date   Air    Brake    Catechism.    By    R.    H. 

Blackall.    Eighteenth  edit.  5  coloured  plates,  96 

illus.  305  pp.  crown  8vo.  (New  York,  1903)          net  8     6 

Simple  and  Automatic  Vacuum  Brakes.     By  C. 

Briggs,  G.N.R.     1 1  plates,  8vo.     (1892)  ...  4     o 

Notes  on  Permanent-way  Material,  Plate-laying, 
and  Points  and  Crossings.  By  W.  H.  Cole. 
Fifth  edition,  32  plates,  176  pp.  crown  8vo.    (1905) 

net  7     6 

Statistical  Tables  of  the  Working  of  Railways 

in  various  countries  up  to  the  year  1904.  By 
J.  D.  DiACOMiDis.  Second  edition,  84  pp.  small 
folio,  sewed.       (1906)  net         16     o 

Locomotive  Breakdowns,  Emergencies  and  their 
Remedies.  By  Geo.  L,  Fowler,  M.E.  and  W.  W. 
Wood.  Fifth  edition,  92  illus.  266  pp.  i2mo. 
(New  York,  1908)        ...  net  4     6 

Permanent- Way    Diagrams.     By   F.    H.    Frere. 

Mounted  on  linen  in  cloth  covers.     (1908)  net  3     o 

Formulae  for  Railway  Crossings  and  Switches. 

By  J.  Glover.     9  illus.  28  pp.  royal  32mo.    (1896)  2     6 

Setting  out  of  Tube  Railways.     By  G.  M.  Halden. 

9  plates,  46  illus.  68  pp.  crown  4to.     (1907)        net         10     6 

Railway  Engineering,  Mechanical  and  Electrical. 

By  J.  W.  C.  Haldane.     141   illus.  563  pp.   8vo. 

(1897) 15     o 
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Tables  for  setting-out  Railway  Curves.    By  C.  P. 

Hogg.     A  series  of  cards  in  neat  cloth  case       ...  46 

The   Construction  of  the   Modern   Locomotive. 

By  G.  Hughes.     300  illus.  261  pp.  8vo.     (1894)  9     o 

Practical  Hints  for  Light  Railways  at  Home  and 
Abroad.  By  F.  R.  Johnson.  6  plates,  31  pp. 
crown  8vo.     (1896) 2     6 

Handbook  on  Railway  Stores  Management.    By 

W.  O.  Kempthorne.     268  pp.  demy  8vo.     {1907) 

net         10     6 

Railway  Stores  Price  Book.  By  W.  O.  Kemp- 
thorne.    500  pp.  demy  8vo.     (1909)        ...         net         10     6 

Tables  for  setting  out  Curves  for  Railways,  Roads, 
Canals,  etc.  By  A.  Kennedy  and  R.  W.  Hack- 
wood.    32mo  ...  ...  ...  ...  ...         net  20 

Railroad  Location  Surveys  and   Estimates.     By 

F.  Lavis.     68  illus.  270  pp.  8vo.     (New  York,  1906) 

net         126 

Tables  for  Computing  the  Contents  of  Earth- 
work in  the  Cuttings  and  Embankments  of 
Railways.     By  W.  Macgregor.     Royal  8vo       ...  6     o 

Bridge  and  Tunnel  Centres.  By  J.  B.  McMasters. 
Illustrated,  1106  pp.  i8mo,  boards.  (New  York, 
1898)  ...  net  2     o 

Pioneering.     By  F.  Shelford.     Illustrated,  88  pp. 

crown  8vo.     (1909) ...  ...         net  3     o 

Handbook  on  Railway  Surveying  for  Students 
and  Junior  Engineers.  By  B.  Stewart.  ^^ 
illus.  98  pp.  crown  8vo.     (1909)     net  26 

Spiral  Tables.     By  J.  G.  Sullivan.     47  pp.  i2mo, 

leather.     (New  York,  1908) net  6     6 

Modern  British  Locomotives.  By  A.  T.  Taylor. 
100  diagrams  of  principal  dimensions,  118  pp. 
oblong  8vo.     (1907) net  4     6 
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Locomotive  Slide  Valve  Setting.    By  C.  E.  Tully. 

Illustrated,  iSmo       ...  ...  ...  ...         net  i     o 

The  Walschaert   Locomotive   Valve   Gear.     B}^ 

W.  W.  Wood.  4  plates  and  set  of  movable  card- 
board working  models  of  the  valves,  193  pp. 
crown  8vo.     (^ew  York,  1907)        ...  ...         net  6     6 

The  Westinghouse  E.T.  Air-Brake  Instruction 
Pocket  Book.  By  W.  W.  Wood.  48  illus. 
including  man}^  coloured  plates,  242  pp.  crown 
Bvo.     {New  York,  1909)         net  8     6 


SANITATIOK,  PUBLIC   HEALTH  AND 
MUNICIPAL  ENGINEERING. 


Sewers  and  Drains  for  Populous  Districts.     By 

J.  W.  Adams.     Ninth  edition,  81   illus.  236  pp. 

8vo.     (New  York,  1902)         net         10     6 

Public  Abattoirs,  their  Planning,  Design  and  Equip- 
ment. By  R.  S.  Ayling.  33  plates,  100  pp. 
demy4to.     {1908)      net  8     6 

Sewage    Purification.     By  E.  Bailey-Denton.     8 

plates,  44  pp.  8vo.     (1896)  ...  ...  ...  5     o 

Water  Supply  and  Sewerage  of  Country  Man- 
sions and  Estates.  By  E.  Bailey-Denton. 
76  pp.  crown  8vo.     (1901)  ...  ...  ...         net  2     6 

Sewerage  and  Sewage  Purification.    By  M.  N. 

Baker.     Second  edition,  144  pp.   i8mo,  boards. 

(JVew  York,  1905)        net  2     o 

Sewage  Irrigation   by  Farmers.    By  R.  W.   P. 

Birch.     8vo,  sewed.     (1878)  26 

Sanitary  House  Drainage,  its  Principles  and 
Practice.  By  T.  E.  Coleman.  98  illus.  206  pp. 
crown  8vo.     (1896) 6     o 
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Stable  Sanitation  and   Construction.    By  T.  E. 

Coleman.     183  illus.  226  pp.  crown  8vo.     (1897)  6     o 

Public  Institutions,  their  Engineering,  Sanitary  and 
other  AppHances.  By  F.  Colyer.  231  pp.  Svo. 
(1889) net  2     o 

Discharge   of  Pipes   and   Culverts.      By  P.   M. 

Crosthwaite.     Large  folding  sheet  in  case       net  2     6 

A  Complete  and  Practical  Treatise  on  Plumbing 
and  Sanitation :  Hot  Water  Supply,  Warm- 
ing and  Ventilation,  Steam  Cooking,  Gas, 
Electric  Light,  Bells,  etc.,  with  a  complete 
Schedule  of  Prices  of  Plumber's  Work.  By 
G.  B.  Davis  and  F.  Dye.  2  vols.  637  illus.  and 
21  folding  plates,  830  pp.  4to,  cloth.     (1899)      net     i    10     o 

Standard  Practical  Plumbing.  By  P.  J.  Davies. 
Vol.     I.     Fourth  edition,  768  illus.  355  pp.  royal 

Svo.     (190o) net  7     6 

Vol.    II.       Second    edition,    953    illus.    805    pp. 

(1905) net         10     6 

Vol.  III.     313  illus.  204  pp.     (1905)          ...         net  5     o 

Conservancy,  or  Dry  Sanitation  versus  Water 
Carriage.  By  J.  Don  kin.  7  plates,  33  pp.  Svo, 
sewed.     (1906)  ...  ...  ...  ...        net  i     o 

House   Drainage  and  Sanitary  Plumbing.     By 

W.  P.  Gerhard.     Tenth  edition,  6  illus.  231  pp. 

i8mo,  boards.     (New  York,  1902)   ...  ...         net  2     o 

Engineering  Work  in  Towns  and    Cities.     By 

E.   McCuLLOCH.     44   illus.    502   pp.   crown    Svo. 

(Neiv  York,  1908)        net         12     6 

The  Treatment  of  Septic  Sewage.     By  G.  W. 

Rafter.      137   pp.    iSmo,    boards.      (New    York, 

190  Jf) net  2     o 

Reports    and   Investigations  on  Sewer  AJr  and 

Sewer  Ventilation.  By  R.  H.  Reeves.  Svo,  sewed. 

(189Jf) I     o 

The  Law  and  Practice  of  Paving  Private  Street 
Works.  By  W.  Spinks.  Fourth  edition,  256  pp. 
Svo.     (190Ji) net         12     6 
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STRUCTURAL  DESIGN. 

{See  Bridges  and  Roofs.) 

TELEGRAPH  CODES. 

Business  Telegraphic  Code.  300  pp.  narrow  8vo. 
(Size  4f  in.  by  7f  in.  and  ^  in.  thick,  and  weight 
10  oz.)     [New  York,  1906)     ...  ...  ...         net     i   10     o 

Miners'  and  Smelters'  Code  (formerly  issued  as 
the  Master  Telegraph  Code).  448  pp.  8vo, 
limp  leather,  weight    14   oz.     {New    York,   1899) 

net     2   10     o 

Billionaire  Phrase  Code,  containing  over  two  mil- 
lion sentences  coded  in  a  single  word.  56  pp. 
8vo,  leather.     {New  York,  1908)      net  6     6 


WARMING  AND  VENTILATION. 

Hot   Water   Supply.      By  F.  Dye.      Fifth  edition, 

48  illus.  86  pp.  crown  8vo.     {1902)  ...         net  3     o 

A  Practical  Treatise  upon  Steam  Heating.    By 

F.  Dye.     129  illus.    246   pp.    demy    8vo.     {1901) 

net         10     o 

Practical  Treatise  on  Warming  Buildings  by- 
Hot  Water.  By  F.  Dye.  192  illus.  319  pp. 
8vo.  cloth.     (1905) net  8     6 

Charts  for  Low  Pressure  Steam  Heating.    By 

J.  H.  KiNEALY.     Small  foHo.     {New  York)  ...  4     6 

Formulae   and   Tables   for   Heating.     By  J.  H. 

KiNEALY.     18  illus.  53  pp.  8vo.     {New  York,  1899)  3     6 
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Mechanics    of   Ventilation.      By  G.  W.   Rafter. 

Second  edition,  i8mo,  boards.     {New  York,  1896) 

net  2     Q 

Principles  of  Heating.     By  W.  G.  Snow.    62  illus. 

161  pp.  8vo.     {New  York,  1907)       net  8     6 

Furnace    Heating.      By  W.   G.  Snow.      44  illus. 

170  pp.  8vo.     {New  York,  1905)       ...  ...         net  6     6 

Ventilation  of  Buildings.     By  W.  G.  Snow  and  T. 
Nolan.     83  pp.  i8mo,  boards.     {New  York,  1906) 

net  2     Q 


WATER  SUPPLY. 

{See  also  Hydraulics.) 

Potable  Water  and  Methods  of  Testing  Im- 
purities. By  M.  N.  Baker.  97  pp.  i8mo, 
boards.     {New  York,  1905)   ...  ...  ...         net  2 

Manual  of  Hydrology.     By  N.  Beardmore.     New 

impression,  18  plates,  384  pp.  8vo.     {1906)  ]      net         10 

Boiler  Waters,  Scale,  Corrosion  and  Fouling.  By 
W.  W.  Christie.  77  illus.  235  pp.  8vo,  cloth. 
{New  York,  1907)        net         12 

Water  Softening  and  Purification.  By  H.  Collet. 
Second  edition,  6  illus.  170  pp.  crown  8vo.     {1908) 

net  5 

Treatise  on  Water  Supply,  Drainage  and  Sanitary 
Appliances  of  Residences.  By  F.  Colyer.  ioo 
pp.  crown  8vo.     {1899)        net  i 

Report  on  the  Investigations  into  the  Purifica- 
tion of  the  Ohio  River  Water  at  Louisville, 
Kentucky.  By  G.  W.  Fuller.  8  plates,  4to, 
cloth.    {New  York,  1898)       2     2 

Purification  of  Public  Water  Supplies.    By  J.  W. 

Hill.     314  pp.  8vo.     {New  York,  1898) 10 
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Well  Boring"  for  Water,  Brine  and  Oil.    By  C.  Isler. 

go  lilus.  8vo,  cloth     ...  ...  ...  ...         net         lo     o 

Method  of  Measuring  Liquids  Flowing  through 
Pipes  by  means  of  Meters  of  Small  Calibre. 

By  Prof.  G.  Lange.     i  plate,  i6  pp.  8vo,  sewed 

net  o     6 

On     Artificial     Underground    Water.      By    G. 

RiCHERT.     1 6  illus.   33    pp.    8vo,    sewed.     (1900) 

net  I     6 

Notes  on  Water  Supply  in  new  Countries.     By  F. 

W.  Stone.     i8  plates,  42  pp.  crown  8vo.     (1888)  5     o 

The    Principles    of    Waterworks    Engineering. 

By  J.  H.  T.  TuDSBERY  and  A.  W.  Brightmore. 
Third  edition,  13  folding  plates,  130  illus.  447  pp. 
demy  8vo.     (1905)    ...  ...  ...  ...         net     i     i     o 


WORKSHOP    PRACTICE. 

A  Handbook   for  Apprenticed    Machinists.     By 

O.  J.  Beale.     Second  edition,  89  illus.,  141  pp. 
i6mo.     (New  York,  1901)     ...  ...  ...         net  2     6 

Bicycle  Repairing.  By  S.  D.  V.  Burr.  Sixth 
edition,  200  illus.  208  pp.  8vo.     (New  York,  1903) 

net  4     6 

Practice    of    Hand    Turning.      By    F.    Campin. 

Third  edition,  99  illus.  307  pp.  crown  8vo.     (1883)  3     6 

Calculation  of  Change  Wheels  for  Screw  Cutting 
on  Lathes.  By  D.  De  Vries.  46  illus.  83  pp. 
8vo.     (1908) net  3     o 

Boiler  Makers'  and  Iron  Shipbuilders'  Com- 
panion. By  J.  Foden.  Fifth  edition,  222  pp. 
fcap.  8vo.     (1900)      5     o 

French -Polishers'  Manual.     By  a  French-Polisher. 

31  pp.  royal  32mo,  sewed.     (1902)  ...         net  o     6 
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Art  of  Copper  Smithing.  By  J.  Fuller.  Third 
edition,  475  illus.  325  pp.  royal  8vo.  (New-York, 
1901) net         12 

Saw  Filing  and  Management  of  Saws.     By  R. 

Grimshaw.     New  edition,  81   illus.  i6mo.     {New 

York,  1906)      net  3 

Paint  and  Colour  Mixing.  By  A.  S.  Jennings. 
Third  edition.  13  coloured  plates,  190  pp.  8vo. 
(1906) net  5 

The  Mechanician  :  a  Treatise  on  the  Construction 
and  Manipulation  of  Tools.  By  C.  Knight. 
Fifth  edition,  96  plates,  397  pp.  4to.     (1897)       ...  18 

Turner's  and  Fitter's  Pocket  Book.      By  J.   La 

NiccA.     i8mo,  sewed  ...  ...  ...  ...  o 

Tables  for  Engineers  and  Mechanics,  giving  the 
values  of  the  different  trains  of  wheels  required  to 
produce  Screws  of  any  pitch.  By  Lord  Lindsay. 
Second  edition,  royal  8vo,  oblong...  ...  ...  2 

Screw-cutting  Tables.    By  W.  A.  Martin.    Seventh 

edition,  royal  8vo,  oblong    ...  ...  ...  ...  i 

Metal  Plate  Work,  its  Patterns  and  their  Geometry, 
for  the  use  of  Tin,  Iron  and  Zinc  Plate  Workers. 
By  C.  T.  MiLLis.  Fourth  edition,  280  diagrams, 
470  pp.  crown  8vo.     (1906)...  ...  ...  ...  9 

Engineers'   and    General    Smiths'   Work.      The 

smith  and  forgeman's  handbook  of  practical 
smithing  and  forging.  By  T.  Moore.  401  illus. 
248  pp.  crown  8vo.     (1906)...  ...  ...         net  5 

Modern  Machine  Shop  Construction,  equipment 
and  management.  By  O.  E.  Perrigo.  208  illus. 
343  PP-  crown  4to.     (New  York,  1906)       ...         net         21 

Turner's    Handbook  on  Screw-cutting,   Coning, 

etc.     By  W.  Price.     Fcap.  8vo    ...  ...  ...  i 
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Introduction  to   Eccentric  Spiral  Turning.     By 

H.  C.  Robinson.     12  plates,  23  illus.  48  pp.  8vo. 

(1906) net  4     6 

Manual  of  Instruction  in   Hard  Soldering.     By 

H.  RowELL.     Fifth  edition,  7  illus,  66  pp.  crown 

8vo.     {New  York,  1905)         net  3 


o 


Pocket  Book  on  Boilermaking,  Shipbuilding,  and 

the  Steel  and  Iron  Trades  in  General.  By  M.  J. 
Sexton.  Sixth  edition,  85  illus.  319  pp.  royal 
32mo,  roan,  gilt  edges.     (1903)      net  5     o 

Spons'  Mechanics'  Own  Book :  A  Manual  for 
Handicraftsmen  and  Amateurs.  Sixth  edition, 
1430  illus.  720  pp.  demy  8vo.     (1908)        ...  ...  6     o 

Ditto  ditto  half  morocco  76 

Spons'  Workshop  Receipts  for  Manufacturers, 
Mechanics   and   Scientific   Amateurs.     New 

and  thoroughly  revised  edition,  crown  8vo. 
(1909) 

Vol.      I.     Acetylene  Lighting  to  Drying. 

223  illus.  532  pp.  ...         net  3     o 

Vol.     11.     Dyeing  to   Japanning.     259  illus. 

540  PP '^^^           3     o 

Vol.  III.     Jointing    Pipes    to   Pumps.  500 

pp.            ...         ...         ...  net          3     o 

Vol.  IV.     In  the  Press. 

Gauges  at  a  Glance.  By  T.  Taylor.  Second 
edition,  post  8vo,  oblong,  with  tape  converter. 
(1900) net  5     o 

The  Modern  Machinist.  By  J.  T.  Usher.  Fifth 
edition.     257  illus.  322  pp.  8vo.     (New  York,  1904) 

net         10     6 

American  Tool  Making  and  Interchangeable  Manu- 
facturing. By  J.  W.  WooDWORTH.  600  illus. 
544  pp.  demy  8vo.     (New  York,  1905)         ...        net         17     o 
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USEFUL  TABLES. 

Weights    and    Measurements    of   Sheet    Lead. 

B}^  J.  Alexander.     32ino,  roan      ...  ...         net  i     6 

Tables  of  Parabolic  Curves  for  the  use  of  Railway 
Engineers  and  others.  By  G.  T.  Allen.  Fcap. 
i6mo    ...  ...  ...  ...  ...  ...  ...  4     o 

Barlow's  Tables  of  Squares,  Cubes,  Square  Roots, 

Cube  Roots  and  Reciprocals.     Crown  8vo  ...  6     o 

Tables  of  Squares.      By  E.  E.  Buchanan.     Ninth 

edition,  i2mo  ...  ...  ...  ...         net  4     6 

Land  Area  Tables.     By  W.  Codd.     Square  i6mo, 

on  a  sheet  mounted  on  linen  and  bound  in  cloth  3     6 

Description  of  the  Amsler  Planimeter.     By  W. 

Codd.    (For  use  with  "Land  Area  Tables.")    i2mo, 

sewed     ...  ...  ...  ...  ...  ...         net  o     6 

Tables  for  Setting  out  Curves  from  loi  to  5000 
feet  radius.  By  H.  A.  Cutler  and  F.  J.  Edge. 
Royal  32mo    ...  ...  ...  ...  ...         net  2     6 

Transition  Curves.    By  W.  G.  Fox.    i8mo,  boards. 

(New  York)       ...  ...  ...  ...  ...         net  2     o 

Tables  of  some  of  the  Principal  Speeds  occurring 
in  Mechanical  Engineering,  expressed  in  Metres 
per  second.     By  P.  Keerayeff.     i8mo,  sewed  ...  o     6 

Calculating  Scale.    A  Substitute  for  the  Slide  Rule. 

By  W.  Knowles.     Crown  8vo,  leather        ...     net  i     o 

Planimeter  Areas.  Multipliers  for  various  scales. 
By  H.  B.  Molesworth.  Folding  sheet  in  cloth 
case      ...         ...         ...         ...         ...         ...        net  1     o 

Tables  of  Seamless  Copper  Tubes.  By  L  O'Toole. 

69  pp.  oblong  fcap.  8vo.     {1908)    ...  ...        net  3     6 
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Rownson's  Iron  Merchants'  Tables  and  Memo- 
randa, Weights  and  Measures.  86  pp.  32mo, 
leather...  ...  ...  ...  ...  ...  ...  3     6 

Spons'  Tables  and   Memoranda  for  Engineers. 

By  J.  T.  Hurst,  C.E.     Twelfth  edition,  278  pp. 

64mo,  roan,  gilt  edges.     {1907)      ...  ...         net  i     o 

Ditto  ditto  in  celluloid  case         net  i     6 

Optical  Tables  and  Data,  for  the  use  of  Opticians. 
By  Prof.  S.  P.  Thompson.  Second  edition,  130 
pp.  oblong  8vo.     (1907)       ...  ...  ...         net  6     o 

Traverse  Table,  showing  Latitudes  and  Departure 
for  each  Quarter  degree  of  the  Quadrant,  and  for 
distances   from    i    to    100,    etc.;     i8ino,    boards 

net  2     o 

Fifty-four  Hours'  Wages  Calculator.    By  H.  N. 

Whitelaw.     Second  edition,  8vo  ...  ...         net  2     6 

Practical  Wood  Carving.     By  C.  J.  Woodsend. 

108  illus.  86  pp.  8vo.     (New  York,  1897)  ...         net  4     6 

Wheel  Gearing.  Tables  of  Pitch  Line  Diameters, 
etc.  By  A.  Wildgoose  and  A.  J.  Orr.  175  pp. 
fcap.  32rno.     (1903)  ...  ...         net  2     o 


MISCELLANEOUS. 


Time  Chart.  The  time  of  day  at  any  place  in  the 
World  at  a  glance.  By  Dr.  F.  J.  B.  Cordiero. 
On  card  net 

Model    Steam    Engine    Design.     By  R.   M.   De 

ViGNiER.     34  illus.  94  pp.  crown  8vo,  limp.     (New 
York,  1907)      net 

Popular  Engineering.  By  F.  Dye.  704  illus.  477 
pp.  crown  4to.     (1895)         ...  ...  ...  net 
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The  Phonograph,  and  how  to  construct  it.  By 
W.  GiLLETT.  6  folding  plates,  87  pp.  crown  8vo. 
(iS92) 50 

Particulars  of  Dry  Docks,  Wet  Docks,  Wharves, 
etc.  on  the  River  Thames.  By  C.  N.  Jordan. 
Second  edition,  7  coloured  charts,  103  pp.  oblong 
8vo.     (1904) net  2     6 

Flight-Velocity.     By  A.   Samuelson.     4  plates,  42 

pp.  8vo,  sewed.     [1906)        ...  ...  ...         net  20 

Resistance  of  Air  and  the  Question  of  Flying. 

By  A.  Samuelson.     23  illus.  36  pp.  8vo,  sewed. 

{1905) net  2     o 

Spons'  Engineer's  Diary  and  Year  Book,  issued 

annually.     4to  ...  ...  ...  ...  ...  3     6 

New  Theories  in   Astronomy.     By  W.  Stirling. 

335  pp.  demy  8vo.     (1906) net  8     6 

The  American  Hardware  Store.  A  Manual  of 
approved  methods  of  arranging  and  displaying 
hardware.  By  R.  R.  Williams.  500  illus. 
448  pp.  royal  8vo.     {New  York,  1896)  ...         net         76 

Inventions,  How  to  Protect,  Sell  and  Buy  Them. 

By  F.  Wright.     Crown  8vo,  limp.     (New  York, 

1908) net  1     6 
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SCIENCE    ABSTRACTS 

SECTION    A.— PHYSICS. 
SECTION    B.— ENGINEERING. 

ISSUED    MONTHLY  BY    THE 
INSTITUTION     OF     ELECTRICAL     ENGINEERS, 

WITH    THE   CO-OPERATION    OF 

The  Physical  Society  of  London, 

The  American  Physical  Society, 

The  American  Institute  of  Electrical  Engineers,  and 

The  American  Electron-Chemical  Society. 


Section  A.— PHYSICS. 

Annual  Subscription,  18s-  net,  post-free* 

Contents  : —  General  Physics — Light  —  Heat  —  Electricity  and 
Magnetism— Chemical  Physics  and  Electro-Chemistry. 

During  1907  and   1908  over  4200  Abstracts  and  References 
were  included  under  the  above  headings. 

Section  B.— ELECTRICAL    ENGINEERING. 

Annual  Subscription,  18s-  net,  post-free* 

Contents  : — Steam  Plant,  Gas  and  Oil  Engines — Industrial  Electro- 
chemistry, General  Electrical  Engineering,  and  Properties  and 
Treatment  of  Materials — Generators,  Motors  and  Transformers 
— Electrical  Distribution,  Traction  and  Lighting — Telegraphy 
and  Telephony. 

During  1907  and  1908  over  2800  Abstracts  and  References 
were  included  under  the  above  headings. 

Annual  Subscription  for  Both  Sections,  30s.  net,  post-free* 
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The  Journal  of  the  Iron  and  Steel  Institute. 

Edited  by  G.  C.   Lloyd,  Secretary . 

Published  Half-yearly,  8vo,  cloth,   i6s. 


The  Journal  of  the  Institution   of  Electrical 
Engineers. 

Edited  by  P.  F.  Rowell,  Secretary. 


The   Proceedings   of  the    Incorporated  Association 
of  Municipal  and  County  Engineers. 

Edited  by  Thomas  Cole,  Assoc.  M.  Inst.  C.E. 

Published  Annually,  8vo,  cloth,  215. 


The  Transactions  of  the  Institution  of  Mining  and 

Metallurgy. 

Edited  by  C.  McDermid,  Secretary. 
Published  Annually,  boards,  215.  net,  or  half-bound,  255.  net. 


Transactions  of  the  Institution  of  Gas  Engineers. 

Edited  by  Walter  T.  Dunn,  Secretary. 

Published  Annually,  8vo,  cloth,  105.  6d,  net. 


Proceedings   of  the   International   Association 
for  Testing   Materials. 
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